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FORE WARD 


Subsequent to the first publication of the book in 1940 great 
progress had been made in the field of economic entomology 
with special reference to the control of insect pests. 
With this aspect in view, the book has been revised by the author 
late Dr. T.V.R. Ayyar in 1950. In the revised edition, in addi¬ 
tion to minor changes, information on records of new pests and 
also new insecticides have been included. However more recent 
developments in the evolution and use of new synthetic insec¬ 
ticides such as organo-phosphorous compounds, systemic 
insecticides etc., could not be included in the book as these 
developments have taken place after the revision of the book by 
the author. It is hoped that the revised edition will satisfy the 
long felt need for a standard book both for students as well as the 
workers in the field of Entomology. 

Entomologist and Associate 
Professor of entomology, 

Agricultural College and Research 
Institute , Coimbatore, 




PREFACE 

The rmsT book on the insects of this Province (“ Some 
South Indian Insects ”) was published in 1914 by 
Mr. T. B. Fletcher who was Madras Government Entomo¬ 
logist during 1912-1914, and Imperial Entomologist, Pusa, 
until recently. As the pioneer work on the subject, 
Fletcher’s book will always remain a landmark in South 
Indian Entomology : but since this book is not 
available at present, being out of print, and our knowledge 
of South Indian insects has progressed by leaps and 
bounds since 1914, there has been a growing demand, 
especially from agricultural students and educated 
farmers, for a handy, up-to-date volume on South 
Indian Insects—especially insects having some economic 
importance. The present work is a modest attempt at 
meeting such a demand. 

The plan of this work and the matter included therein 
form but an elaboration of the syllabus of the College 
lectures on Entomology which were given by the author 
to the students of the Madras Agricultural College for over 
twenty years since the opening of that institution at 
Coimbatore in 1908. However, the compiling and writing 
up of those lecture notes into a connected handy volume 
like this has consumed the whole of the leisure hours and 
holidays of the author during the years 1933 and 1934, 
without prejudice to his various duties as Government 
Entomologist, Madras, during that period. A considerable 
amount of attention has been paid to present the infor¬ 
mation in the book as up to date as possible, and at the 
same time to eliminate elaborate structural and other 
details which might affect the limited space in a handy 
volume like this, and which might not also be quite essential 
in a manual of this nature, chiefly intended for agricultural 
students and farmers. As is evident, the matter in the 
book is divided into two parts—one, a general part of six 
chapters, briefly giving some fundamental ideas of insects 
in general and their various activities, and the other a 
special part including general discussions on insect pests 
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as a whole, some of the control measures against them, 
and a brief annotated conspectus of the important insects 
of economic importance so far recorded from South India 
on different crops. A few appendices are also added to 
supplement the matter in the text, such as Insect Classifi- 
cation, Crop Pest Classification, Control Methods Formulae 
and Bibliography. It is hoped that the general part will 
be found not only useful to the beginner in Entomology and 
the farmer in giving some general ideas on insects, but might 
also serve as a helpful introduction to Part II on Economic 
Entomology. Though the work is mainly based on South 
Indian insects, the author believes that it might also be 
of help to some extent to students and farmers in the 
other Provinces also, where some of the important economic 
insects are similar to those found in South India. 

As is inevitable in the preparation of a work of this 
nature, which is practically a general text-book on the 
different aspects of the subject, the writer has drawn 
inspiration from various sources to supplement the informa¬ 
tion already available, and he has tried his best to indicate 
such sources also. With regard to the matter in Part II, 
he has utilized, wherever necessary, items of information 
from the many previously published papers on the Econo¬ 
mic Entomology of South India, and especially from those 
contributed by the author himself and his co-workers in the 
Madras Agricultural Department for over two decades in 
the past. A list of the more important of such papers 
included in Appendix E might give some idea of the work 
done so far on the subject in South India. 

It may be generally admitted, that in a publication 
of this nature, illustrations in many cases will be far more 
telling and effective than a torrent of the most carefully 
selected adjectives in the text description. Miss Ormerod, 
the Pioneer Agricultural Entomologist of England, wrote as 
early as 1885 thus: “ I may most truly say that, if the 

crop or timber or fruit growers of India were furnished 
with plain and comprehensive accounts of the history and 
habits of the common insect pests, accompanied by woodcut 
figures, so as to convey the appearance of pests without 


wearisome description of details, all this would be a national 
benefit, repaying the outlay a hundred times”. With this 
important statement in view, attempts have been made to 
illustrate the text with, as many diagrams and figures as 
possible. This was possible without any great extra cost 
because most of the blocks prepared for Fletcher’s book in 
1914 and many others prepared now and then for illustra¬ 
ting previously published departmental bulletins, leaflets, 
year-books, etc., were available for use. In addition to this, 
the Imperial Council of Agricultural Research, Delhi, 
generously loaned for use 53 blocks previously made by the 
Imperial Department of Agriculture to illustrate papers 
and books published under then auspices; of these 53 
blocks, including the one for the frontispiece of this book, 39 
were, however, made for diagrams and drawings submitted 
by the author of this book to illustrate his papers published 
by the Imperial Department of Agriculture in previous 
years. A few of the other illustrations are from the author’s 
own blocks made previously to illustrate his papers ha the 
Madras Agricultural Journal. In addition to these, a few 
blocks have specially been made to reproduce some recent 
drawings and photographs got prepared by the author. As 
far as possible, the source of every previously published 
illustration reproduced in this work has been indicated 
under each. 

With all the inevitable drawbacks and defects such a 
work as this is bound to possess, the author has ventured 
to present the same to those interested in the subject. If 
this present work has any value, it is largely due to the basis 
supplied by previous workers on South Indian Insects. 
The author is also fully aware of the fact that further studies 
and investigations on insects in South India and elsewhere 
are very likely to supplement, modify or correct many a 
statement in this book, and easily make it out of date and 
capable of revision, or even replacement. Until then, 
it is believed that this book might serve to some extent 
the purpose for which it is prepared and issued. The author 
will greatly appreciate and feel thankful if his attention is 
directed by readers to any errors in the book, 
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Before concluding this preface, the author takes this 
opportunity of expressing his grateful thanks to all those 
officers, co-workers and associates who have rendered him 
help in various ways to get the book published. To the 
Director of Agriculture, Madras, the author is greatly 
indebted for affording the opportunity for hastening the 
compilation of this book, getting it published under Govern¬ 
ment auspices and thereby allowing him to leave this 
handbook as a humble token of his long connexion with 
the Madras Agricultural Department. To the Imperial 
Council of Agricultural Research, Delhi, the author is 
specially thankful for the generous loan of the illustration 
blocks received through the Director of the Imperial 
Agricultural Research Institute and the Manager of the 
Government of India Press. The author is also indebted 
to the Government Entomologist, Coimbatore, and his staff 
for affording help in various ways to expedite the work; 
he is specially indebted to the artists for the diagrams and 
photographs prepared for him. Last but not least, he is 
under very great obligation to the Superintendent, Govern¬ 
ment Press, Madras, for the neat printing, for the prepara¬ 
tion of many illustration blocks, for several valuable 
suggestions and ideas and for the excellent get-up of the 
volume. 


February 1938. 


T.V.R. 
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HANDBOOK OF ECONOMIC 
ENTOMOLOGY FOR SOUTH INDIA 


PART I 

GENERAL ENTOMOLOGY 

CHAPTER I 

Introduction to Entomology 

Definition and scope of Entomology—Its relation to other Biological Sciences— 
Scope of Biological Science—Position of insects in the Animal kingdom and their 
nearest allies—Importance of insect knowledge. 


TI 10 study of insects in their various aspects is known as the 
science of Entomology (Gk. entomon —insect and logos —discourse). 
In order to get some clear ideas as to what insects are, to find out 
their proper place in nature and to recognise the important relations 
and differences which exist between them and the various other 
organisms around them, it will be advantageous to have at least 
some very brief conceptions regarding the inter-relations of living 
beings in general and the different branches of the science which 
concerns them. The term Biology (bios —life) is applied to the 
subject dealing with all living beings ; this large and comprehensive 
science includes the study of two big groups into which all living 
things are divided—one which treats of all the plants of the world 
known as Botany (Gk. boiane —a plant) and the other which deals 
with all the animals—called Zoology (Gk. zoon —an animal). While 
Botany and Zoology are sciences which deal with the vegetable and 
animal kingdoms as a whole, the studies of the various special 
groups of plants and animals are also known by convenient names 
and form branches of these two main trunks of Biology. Thus the 
study of birds is known as Ornithology , of w r orms Helminthology , 
of fishes Ichthyology , of fungi Mycology , of fruits Pomology and so 
on ; and similarly Entomology forms the study of insects. 

Whichever the group of plants or animals one attempts to study, 
the following are some of the important aspects in which such 
studies can be conveniently made, since these include almost the 
entire scope of all biological investigations. Though the aspects 
here shown are Zoological, they apply equally to Botanical studies 
also. 
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Different Aspects of Zoological Study. 

I. Mobphology. 

The study of the form and structure of the bodies of anima ls 
in their different stages. This includes Anatomy, Histology 
Cytology and Embryology. SJ ? 

II. Physiology. 

The study of the functions of the different parts of an animal 
separately and in relation to the organism as a whole, with tho 
processes of feeding, waste, repair, reproduction, etc.; studies on 
the Physics and Chemistry of Protoplasm may also be included 
here. 


III. Evolution. 

The study of the process which has brought about the meat 
variety and wealth of animals and their distribution in time°and 
space includes Zoogeography, Palaeontology and Genetics. 

IV. Taxohomy. 

Classification of animals (Systematic Zoology). 

V. Ecology. 

The study of the realations of animals to their environments 
both living and non-living, and the various adjustments. 

Though the main theme of this handbook is the study of insects 
from their economic point of view it is believed that some general 
ideas regarding insects in relation to the different aspects noted 
above will be of considerable advantage to the economic entomolo¬ 
gist. The first few chapters of this book are, therefore, devoted to 
a very brief consideration of these general aspects chiefly in 
connexion with insects. 

Position of Insects in the Animal Kingdom and their nearest Allies. 

All the animals inhabiting our world are generally classified 
by laymen into lower and higher animals and by scientists into ten or 
twelve fundamental divisions called Phyla or sub-kingdorns, each 
phylum including a group of animals which possess certain important 
structural characteristics in common. One of the most important 
of these main divisions is the phylum Chordata which includes all 
tho higher animals popularly known as Vertebrata (animals with 
a back bone) such as mammals, birds, reptiles, frogs and fishes. 
The other phyla include the multitudes of lower animals known 
together as lower animals or Invertebrata (animals without a back 
bone). More important among these latter are 4fe© Protozoa 
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including the minute one-celled animals, some groups of worms 
such as Flat worms, Round worms, Segmented worms, etc., the 
Echinodermata constituting marine forms like sea stars, sea urchins, 
etc., the Mollusca , comprising shell fish, cuttle fish, snails-; slugs, 
etc., and the Arthropoda to which insects and their allies belong. 
The phylum Arthropoda is the largest of all in the animal kingdom, 
and since it includes the group of insects the fundamental charac¬ 
teristics of this big division will be useful in understanding the 
correct position of insects among various animals. 


IMPORTANT GROUPS OF ANIMALS. 


Phylum protozoa. 

- Phylum PORTREE A. 

—Phylum coelenterata. 

—Phylum ECHINODERMATA. 

ANIMAL 

KINGDOM —Phylum platyxielminthks. 
(divided into 

Phyla). —Phylum ne mat Helmut the s . 

—Phylum ANNUL AT A. 

—Phylum mollusca. 

■—Phylum arthropoda. 


Phylum 


chordata. 


0 ne-celled animals . ~] 

Sponges . 

Jelly-fish , corals, 

etc. 

Star-fish, sea 

urchins, etc. LOWER 

Flukes, tapeworms, ANIMALS 
etc. ( ( Inverte- 

Roundworms, eel- brata). 
worms, etc. 

E archworm , leech, 
etc . 

Snails, oysters, 

slugs, etc. 

(See below). 

^ HIGHER 
ANIMALS 
{V ertebrata ). 


Main divisionzfpf the 
Phylum. 

ARTHROPODA 

i 

Classes . 


CRUSTACEA 
(Crabs, Prawns, etc.). 


ARACHNIDA 
(Spiders, Scorpions, etc.). 


ONYCHOPHORA 
(Peripatus). 


INSECTA. 


MYRIAPOD A 
(Centipede, Millipede), 


Arthropoda. 

The numerous forms included in this phylum are all bilaterally 
symmetrical animals, the right and the loft sid33 of tli3 holy corres¬ 
ponding in structure and having the mouth and the anus at the 
anterior and posterior extremities. The body is made up of a series 
of ringlike divisions or segments lineally arranged on3 behind the 
other as in the segmented worms. In these features the Art drop eda 
resemble the segmented worms like earthworms and be me* aal on 
that account the Arthropoda are believed toJiave descended from 

H.E.E.— lA 
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ancestors like segmented worms. But unlike as in the segmented 
worms, the body segments m many of the arthropoda are generally 

“r uped 1 ? T m three re § ions of the b °V ‘™ d sole or an 
the body segments bear paired appendages or limbs which are 

El^TheTod 6 UP °r P iecos - h0nce fcbe name Arthropoda (jointed 
]• Tllr ; bod y surface is covered by an external skeleton made up 
of a substance called - Chitin ”. Though all the Arthropoda 

mTTrl ?ff 30 fundam9ntal similarities we still find some well- 
marked differences among the members of this great group and 
according to those differences the phylum is subd!vided & agaFn into 
five important subdivisions or classes known as Onychophora Crus¬ 
tacea, Arachmda, Mynapoda and Insecta. Thus, we find that- the 
group Insecta forms one of the five important classes in the sub 
kingdom Arthropoda. Before commencing the study of insects it 
will help ns to get some ideas of the morn important and Stin- 
guishmg characters of the four other classes of animals mentioned 
above which are the close allies of insects ; for, such a knowledge 
will bo useful m correctly identifying an Arthropod and avoid 

™ akmg memb ° rS ° f th ° cl ° SeIy alIied S rou P s for insects and vice 

y, Onvchophoka.—-T his class includes the primitive soft worm 
1 ® terrestrial creature known as Peripatus [fig. l ( a \| it has 
certain peculiar characters which appear to connect the Arthropoda 
wi„h the segmented worms. The body is worni-KV* ,T,ii 
not segmented has many unjointed legs. It has one pair of feelers 

at the anterior end and the body is not distinctly divided into 

Zf!r° n % breatIles air “d there are both tracheal veTsels and 
nephndia (excretory organs of worms) present. The creature 
though rare, has been found in different parts of the tropics. 



ONYCHOPHORA 

FIG. 1 (a). —PEBIPATUS. 


*-d 


d J 


ofiLmlrs 

swo distinct regions, the Cephalothorax (head and thorax) and thl 
Abdomen ; the head bears two pairs of feelers theE t , < 

atS° ffi f ary hmbs and the 

of gills. In this class are also included the small many-legged 
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creatures called “ JVood lice ” which are land forms and generally 
found in moist situations in houses and godowns. These have the 
habit of rolling themselves into a ball when disturbed and are oft >n 
mistaken for insects. 

CRUSTACEA 



FIG, 1 (6),—EXAMPLES OE CRUSTACEA. 

Arachnida [fig. 1 (c)]. —-This class includes scorpions, spiders 
ticks and mites. All these are land forms and air breathers with no 
gills like the Crustacea. They possess four pairs of legs 
and the head bears simple eyes and no antenna ; in place of antennse 



^ 0 , Field Spider. 


B^EG e 1 (c).—>60ME COMMON ARACHNIDA 




Handbook of Economic Entomology for South India 


and mandibles we find two structures known as chelicerce and 
pedipalpi ; the body is divided either into two divisions as in the 
Crustacea or all the body segments are found fused together into 
one compact piece. Spiders and scorpions are carnivorous, ticks 
and many mites are found as ectoparasites on higher animals and 
some mites are plant feeders often causing damage to some cultivated 
crops. The smaller forms of this class are often mistaken for 
insects. 

Myriapod a [fig. i fe?)]. —The well-known creatures named as 
centipedes and millipedes come under this class. In these, the body 
is elongated and only two regions can be distinctly recognized, viz., 
the head and the elongated many segmented trunk behind it. ’ The 
former bears one pair of feelers and the eyes are grouDS of ocelli 
(simple eyes). Each of the body segments bears one or two pairs 



. [After sharp .] 

fig. 1 (d)* —examples of hyriapoda. 

1. Centipede* 3 & 4. Millipedes. 

2. Scutigera. 5 Pill millipede. 

of limbs (one in the centipedes and two in the millipedes). These 
are air breathers and found in moist situations and often near dwel¬ 
lings ; the centipedes are carnivorous and poisonous while most of 
the millipedes are vegetarian in habits and a few of them occasion¬ 
ally cause damage to underground parts of some cultivated plants. 
Mill’pedes have the characteristic habit of curling themselves into 
a coil or a ball when disturbed ; those with the latter habit are know® 
as i( PM millipedes”< 
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Xnsecta [fig, 2] [Lat, insectum = or segmented ].— 

Members of this class can be separated from those of the previously 
noted groups by several well-marked characters ; the most import¬ 
ant of these are (a) the division of the body into three distinct regions 
(head, thorax and abdomen), (6) the possesion of three pairs of legs, 
and (c) the presence of wings in almost all adults. Though there are 
several other important structural features characteristic of this 



FIG. 2-—TYPICAL INSECT SHOWING THE MOST IMPORTANT FEATURES. 


(Wasp Oxybelus squamosa# 9 S.) 


{From S V SJ.) * 


very large class of animals, which we shall note in the following 
pages, these three important characters alone will be quite sufficient 
to distinguish an insect from all other Arthropoda ; in fact, the 
possession of six legs alone is a fundamental hall mark of all insects 
and the group on that account is also known as Hexapoda (six¬ 
legged forms). This class includes the highest organized form* 
among the Arthropoda. 


* Some South Indian Insects^ 1914* 


Important characters of the chief Arthropod divisions. 


Class. 

Antenna or feeler. 

Legs. 

Body divisions. 

Eyes. 

Bemarks. 

3 ONYCHOPHORA 
(Peripatus). 

One pair 

Many pairs of un¬ 
jointed legs. 

No clear divisions .. 

Two simple eyes 

Aberrant lowly organized group 
with characters connecting 
segmented worms and 

Arinronoda. Possesses both 
nephridia and tracheal 

vessels. 

2 CRUSTACEA 
(Grabs. Prawns; 
Wood lice, etc.). 

Two pairs 

Many or at least five 
pairs. 

Two —Cephalothorax 
and Abdomen. 

Compound syes 

(often stalked). 

Mostly aquatic forms with gills. 

'£ ARACHNIDA 
^Scorpions, 
Spiders, Mites 
and Ticks). 

No antenna 

Four pairs only 

Two (Cephalothorax 
and Abdomen) or 
no divisions. 

Simple eyes 

Land forms with lung like 
structures for breathing. 
Chiefly carnivorous ; some 
plant feeding. 

4 MYRTAPODA 
(Cen t ipe de s and 
Milli pedes). 

One pair 

Numerous—one or 
two pairs to each 
segment. 

Two (head and the 
long trunk). 

Simple eyes or 

clusters of simple 
eyes. 

Worm-like long forms. Land 
animals. 

6 INSECTA (Insects) 

Do. 

Only three pairs 

Three distinct regions 
(Head, Thorax and 
Abdomen). 

Compound eyes and 
very often simple 
eyes also. 

Wings present in most adults. 
Air breathers. Found chiefly 
on land though some are 
aquatic. 


co 


i 
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Importance of Insect knowledge. 

Apart from the numerous characters of purely scientific interest 
which insects possess in a remarkable degree in their general organi¬ 
sation and habits as compared with other animals, they form a group 
of very great importance in various other ways. In their numerical 
strength they outnumber all the other groups of land animals put 
together and in their intimate relations with man in diverse ways, 
they occupy a position far more conspicuous and important than 
most other groups of animals. The damage that some of them 
cause to field crops, orchards, stored products and household 
materials, and the part that some of them have recently been found 
to play in interfering with man’s health and conveniences as house¬ 
hold pests, are matters of no small importance ; nor can we over¬ 
look the other side of the picture, viz., the value of some insects to 
man in various ways as suppliers of useful products like silk, honey, 
lac, etc., and as man’s friends in checking injurious insects in the 
form of scavengers, parasites and predators. In the words of 
Rev. J. G. Wood: ec The study of Entomology is one of the most 
fascinating of pursuits. It takes its votaries into the treasure 
houses of nature and explains some of the wonderful series of links 
which form the great chain of creation. It lays open before us 
another world of which we have been hitherto unconscious, and 
shows us that the tiniest insect, so small perhaps that the unaided 
eye can scarcely see it, has its work to do in this world and does it.” 
A knowledge of insects and their general habits, therefore, will not 
only help man to devise ways and means to fight his pests properly 
but would also give him the directions to take advantage of the 
products of useful forms and the helpful activities of friendly insects. 
Such a knowledge is evidently not only important but a necessity, 
especially in the case of many of us who take to agricultural practices. 
This may be realized from a study of the following chapters 
which are mainly intended to deal with the subject of Entomology 
in its various relations to man, especially the South Indian farmer. 
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CHAPTER II. 

External Organization of Insects. 

Body representation and protection—The three regions of the body—General 
structural features of each region. 

In every insect the body is composed of a series of somites or seg- 
moixuS connected together one behind the other as in the segmented 
worms, the arrangement being known as metameric segmentation. 
The external surface of the body qr the cuticle in the adult insect 
forms a hard covering composed of a material called Chitin, which 
the lower or endodermal layers of the body-wall produce. This 
chitinous layer which covers the entire surface of the body is 
not, however, of the same hardness and consistency all over the 
body of the insect; to allow it to conveniently move its limbs and 
some other organs, this covering remains soft and flexible at the 
different connexions and joints ; the younger stages of most insects, 
however have the body surface generally soft and not developed into' 
a hard covering. The chitinous integument is, in some regions of 
the insect’s body pushed inwards and forms a sort of internal frame 
work known as the endoskeleton to which are attached the important 
muscles of the different regions. In the absence of a bony internal 
skeleton as in the higher animals (fig. 3), this chitinous exoskeleton 
together with the specialized endoskeletal parts of the body wall 
acts as a strong support as an outer protection and inner attachment 
to the soft internal organs of the insect. In some of the typical secr- 
ments of the insect body this skeletal integument is made up of at- 
least four hard regions ( sclerites ) the dorsal notum or tergum, the 
ventral sternum and the two lateral pleurae which are all connected in 
such a way as to serve both for body protection and for convenient 
movements. While it is possible to make out these distinct areas 
only in a few cases, this exoskeleton in most of the body segments 
is fused together and a.lso differentiated in various ways, so that it 
will be very difficult to make out the divisions clearly. The 
external body surface also bears very often outgrowths like hairs, 
setae, spurs, spines, scales, etc., of various kinds in different insects 
performing different functions. 


The Regions of the Insect Body. 

Though the fundamental build of the body is in the form of a 
chain of segments with jointed appendages as in other arthropods, 
in the insect body the segments are generally grouped into three 
woll defined regions, the Head, tho Thorax, and the Abdomen, each 
region possessing the respective organs for performing the different 
vital functions of the insect such as feeding, locomotion, respiration 
reproduction, etc.; the lateral appendages are also considerably 
reduced in number compared to other arthropods (fig. 4). Generally 
the number of visible or clearly defined segments in any adult insect 
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FIG. 3,-SKELETON OF (A) CAT AND (B) BEE. 

(To show internal bony skeleton of the former and the chitinous 
exoskeleton of the latter.) • 

Metcalf and Flint,] 
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is not more than a dozon; but the studios on, the development of 
insects go to show that the actual number of segments that make 
up the body of a typical insect is twenty (twenty-one according to 
some workers), and three main regions of the body are formed 
out of this number. 

The Head. —Of the three regions, the head is generally the 
smallest. It is the anteriormost part and is connected behind with 
the thorax. Though in general form and shape it appears as 
a more or less single compact structure it is really composed of 
seven original body segments which have gradually become fused 
together in the course of the development of the insect as the head 
capsule (cranium). In typical insects the following definite areas 
could be made out on the head:—the dorsal region or top of the 
head, between the two eyes is the Vertex, and the area behind it 
connecting the head with the neck is the Occiput ; this latter and 
the vertex together form the Epicranial area. The region just 
below and anterior to the vertex is the Front (or from)! Below 
the frontal region are two transverse pieces one above the other, 
the upper Clypeus, which is divided into two pieces in some forms 
and the lower Labrum ; the cheeks or sides of the head and the 
space behind and beneath the eyes are formed of the Oenae and the 
wall of the posterior region of head has oftenh piece called Gula 
conspicuous only in some forms. 

The mouth opening is situated at the antero-ventral extremity 
of the head between the labrum above and the labium below ; the 
head has either its long axis vertical with the mouth parts ventral 
(Hypognathous) as in grasshoppers or the long axis horizontal with 
the mouth parts antero-ventral (Prognathous) as in some beetles; 
in some bugs a third type where the mouth parts are postero-' 
ventral also exists known as Opisthognathous. The important 
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structures found on the head are the Eyes , the Antennae or feelers 
and the group of appendages around the mouth called £ Mouth 
parts' (See figs. 4 and 8). 

The Eyes (fig. 5).—Two kinds of eyes are met with among 
insects, the compound or facetted eye and the simple eye or ocellus. 
Each compound eye is practically a group of minute facetted struc¬ 
tures (ommatidia) crowded together and functioning as a combined 
organ of vision ; though they are not in any way homologous to the 
eyes of higher animals as organs of vision, among insects they are 
remarkably well constructed. The simple eye or ocellus is a very 
minute speck of pigmented shining surface or cornea and is believed 
to help the insect to distinguish light from darkness. In almost all 
adult insects one pair of compound eyes and one or more ocelli are 
present ; the former are quite conspicuous on the heads of most 
insects. While typical compound eyes are generally met with only 
in adult insects, ocelli are found both in the adult and many larval 
forms. In the case of adult insects one to three ocelli are found 
situated on the dorsal surface of the head generally between the 
two compound eyes ; though many larvae have no visual organs, 
in those possessing them the ocelli are generally arranged along the 
lateral margins of the head and these lateral ocelli are in many cases 
different in some features from the dorsal ocelli found in adult 
insects. In shape, position, size and structural peculiarities the 





PIG. 5.-— -EYES IN INSECTS. 

1 Carpenter bee. 5 Diopsid fly, stalked eyes. 

2 Dragon fly. 6 Water beetle ( Gynnid ). 

3 & 4 Male and female gad fly. 7 & 8 Gall fly ( Gecidomyid ). 

{From S.S.I, J 
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^rSEsar-ass= 

lino (See fig. 5-3). 

The Antennae —The head bears one pair of feelers or antenna*; 
Itie Antennae. of the hea d betweenthotwo 

these are organs or more than two in number 

Z —» i5 Ci 

a sl-nder ^movable whiplike structure made up of a number of 
a . sl I nC r showing in some cases differences in structure 

pieces 01 jo- 0 - » „i s0 -p^g t wo antennae are very 

SStomt^S'ifoindto'toottaoMoflyjs Mft and 

oltartory sen* SJ^ST^poltent 

*ST !£“£rS3 

differences are of great taxonomic value (fig. 6). 



FIG-. 6.—FEELERS 

1 Cockroach (Setaceous). 

2 Grasshopper (Filiform). 

3 Brenthid (Monlliform). 

4 Loogicom (Serrate). 

5 Mantis (Pectinate). 


IN INSECTS. 

6 Tussockmoth (Plumose). 

7 Leaf weevil (Glavate)., 

8 Butterfly (Capitate). 

9 Dungroller ( Lamellate ). 

[From S.S.I.] 


The Mouth parts .—Tho appendages of tho head situated around 
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degree of variation is met with in the morphology, in the arrange¬ 
ment and in the specific functions of these structures, among different 
groups of insects, the various categories of mouth parts among 


M®uth Farts ©# Insects 



SITING ANb SUCKING 


fig. 7. —mouth pajrts of insects (different types). 


them can be brought under two main types according to the manner 
in which different insects take their food. These two are the biting 
and chewing or mandibulate type and piercing and sucking or 
haustellate type (fig. 7). The former is found among those 
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insects which feed by mastication or chewing their food which 
onirerally consists of solid stuff; familiar examples of such insects 
are grasshoppers, beetles, and caterpillars. The sucking yp > 
the other hand is characteristic of those which generally takehqmd 
nutrition by a process of sucking ; common insects of this type are 
the plant bugs of various kinds, mosquitoes, the bed-bug but^ 
and blood sucking flies. Of these two distinct categories which axe 
evidently adapted for two entirely different modes of feeding, - 
chewing type, as found in a grass hopper, is the more primitive one 
where all the different parts of the original paired appendages cod 

be made out and their homologies traced; in the ^ 

wff'ch is evidently one evolved from the mandidndate model, t 
different parts become considerably changed and it 
difficult to understand the correct homologies of ohe diffeion. p 
in some sucking insects. In a typical mandibulate xorm the foflow- 
ing parts are present (fig. 8):—(1) The labrum or upper lip , 


Oc&lU 


Vertex 



Occiput 


i . Labrum ~c.zr", 

-Maxillarypalpus* 
-Labial palpus 


FIG. 


8.— OUTLINE OH THE HEAD OH A aEASSHOPPEB showing regions and 
a t>x>-ctkttv a ams—- A. "Front vie w. B. Side view. 


an Bnnah-od median plate attached to the elypeus and capable of 
movement. (2) One pair of mandibles or jaws—one on each lateral 
side of the head moving in a transverse plane. Each is genoially 
a ha T d solid piece and, in some insects, it bears teedi. (8) ill 
paired maxillae or the additional jaws; these are more complex m 
structure than the mandibles and each is made up oi four or h\o 
sewate pieces—two pieces hasally and three distal lobes one of 
which is a many jointed palpus. (4) The labium or lower lip : this 
structure though found as a single piece is actually composed of 
nair of embryonic appendages which have become fused along the 
median line and the labial appendages form the second maxilla 
The labium is attached to the head by a basal piece called mentum 
and bears on each side a palp similar to the one m the maxilhe. As 
noted before in some forms there is a solente called Gula formi g 
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the ventral wall of the hind part of the head bearing the labium 
and the second maxilla. The three paired appendages form the 
actual mouth parts. In addition to these, is an unpaired tongue 
like median structure called the Hypopharynx attached to the 
inner surface of the labium. A corresponding median piece called 
the Epipharynx is found in some forms attached to the roof of 
the mouth below the labrum or clypeus. Among insects with 
suctorial mouth parts five different types could be made out— (a) the 
arrangements found in butterflies and moths where the sucking 
organ is a spiral tube kept rolled up under the head of the creature 
when the insect does not feed ‘ siphoning ’ (fig. 7), (b) the kind 
found in most plant bugs, mosquitoes, biting flies, etc., where the 
organ is a long curved or foldable beak, sharp at the tip, ‘ piercing 
and sucking ’ (c), the model found in insects like the house-fly where 
the organ is distally flattened ‘ sponging ’, [d) in the group of 
insects including the bees and wasps (Hymenoptera) and in some 
Apt-era we find a type of mouth parts where the mandibulate and 
suctorial arrangements are more or less combined into one to ser ve 
both the functions, ‘ chewing and lapping (<?) a model 
intermediate between the chewing and piercing type found in 
Thrips ‘ rasping and sucking ’. 

It has to be noted that the mouth parts among insects are of 
very great importance not only from a scientific or systematic 
point of view but also from the standpoint of the Economic 
Entomologist, since some of the control measures against insect 
pests depend a great deal on the nature of the mouth parts they 
possess ; a knowledge, therefore of these structures will be of very- 
great advantage. The following diagnostic plan of the different 
organs of the head will give one a clear idea of the arrangement in 
a typical insect. 

Left compound eye 
Left ocellus 

Left antenna 

Left gena 

{Left mandible ) 
{Lef t maxilla) 

[From Metcalf and Flint], 
parts 1 ' 13 ~ The8C ^ ltaliUS ale llomolosollB to a PP e ndagcs and those in parenthesis form the mouth 

The Thorax. —This is the second and middle region of the 
insect body ; in front it is connected with the occipital region of 
the head by a flexible neck or cervical region and posteriorly it is 
attached to the base of the abdomen. This region is made up of 
three separate segments known as the pro, meso and meta thoracic 
segments (fig. 4). In some forms like the grass-hoppers, crickets, 
etc., the prothorax is shield-like and is often much bigger than the 
H,E:B S -2 


Right compound eye 

Right ocellus 
Right antenna 

Right gena 


[Right mandible) 
[Right maxilla) 


Vortex 

Median ocellus 
Frons 
Clypeus 
(Labrum) 
(Epipharynx) 

MOUTH 

(Hypopharynx) 

[Labium) 
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hinder two segments; these latter are generally fused together 
and in many insects the chitinous exoskeleton of these segments is 
divided by sutures into different regions and structures in each 
generally "known as scutellum, post scvtettum, etc. The most 
important appendages of the thorax are the legs and the wings. 

The Legs (fig. 9).—The presence of three pairs of legs man 
insect is such a fundamental character that the simplest definition of 


Tarsus 


Tmcij Qsejber 
Coxa * 


Z&U9* 




TrQChdntezL 



Com 


FIG. 9. 

Mol© cricket (digging). 
Grass-hopper (jumping). 
Bee (pollen carrying). 


D Wasp (walking) 


-LUGS OF INSECTS. 

E Louse (clinging) 0 
F Water beetle (swimming). 

G Mantis (grasping). 

H Fly (enabling to walk upside down). 

[After Metcalf and Flint] 
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an insect can be put down as “ a six-legged arthropod.” These legs 
are present in almost all adult insects though they may be absent 
m some larval forms. Each thoracic segment boars one pair of 
legs one leg attached to each of its lateral sides. The logs are 

f3°o U £r W ant !r e made up 0f distillct articulated 
to ea.cn otlier by movable connexions. Though the size 

armature and other peculiarities in the structure of the legs show 

lemarkable variations m different insects and are modified for 

various modes of life in all of them each leg is made up of five 

dntmct pieces, viz., the proximal coxa, the second trochanter, the 

thud femur the fourth tibia and the distal tarsus. While the coxa 

lemur and tibia are always single pieces, the trochanter and the 

taisus am not always so ; the former is found divided into two in 

uvirlo ,!!? (Cllie if iy P arasitlc Hymenoptera), and the tarsus is 
made up of a number of joints in most insects, the number of joints 
vaiymg froin oiie as m some primitive forms to five pieces which is 

o the ioi 7 Tlfe t 1G femur ail< J T tibia are g0noaOy the lon S° st 
? , 11 T us 18 S euerall - V Provided at its tip with a 

l o 7| S and pads to help the creatine in locomotion, 
borne of the leg joints, especially the tibia and the tarsus are often 

armed with spmes and spurs, etc., of various shapes in many insects 

f(1 clefensive and offensive purposes. As stated above, the levs i n 
insects are of various patterns and though primarily intended for 
locomotion they are adapted in many for various other functions. In 
some they servo as running, in some as swimming in others as 

fiv P m g ‘t? m 8 T e ° the f as dl 'gg in gand even as offensive organs 
(hg. .These structural variations offer very striking and 

Of the different 


«/ - —- — jjuoopoo Willett 

- (Iuvertebrata). These organs aro thin 

SSTJf ? e . y l * h *—‘ «* 5ei '™ « «■*•» of flight 1“ 

«“> of ™ of „ entirely 

•,t7„u d i ' Ainon g mseots are found only in the 

adult, and even among adults there are some primitive forms 

which are wingless (apterous) all their life. While the winglesr 

tioift 1 fouLf 'i ma 7 m SOme ( A P ter yg° ta ) in some others this condi- 
t on i 0 found due to vanations or degeneration from the orio-inally 

TwT ,lh° U nf ^ in SOme g rass - h °PPers, bugs, fleas .wasps^ etoj. 

Tvo pans of wings are generally present, the front or upper pair 

attached to each side of the mesothorax and the hinder^- lower 
£“ ed tathe dd f of metathorax ; the prothorax never 
jj ,, . °V ^ hen only one pair is present it is always the 

fust pair; thus all the locomotary organs are borne by the thorax 
The two wings on each side are sometimes held together by an 
apparatus called frenulum (as in many lepidoptera). In the <n-oup 
of fl.es and m the males of some hugs, only the front paiM? 
fc'ffieftl’ tll0 1 ° tlier 0110 boill g considerably induced or ibsent. 
I” V ti r ° 1 du00d bnid wings arc known as “ halleres,” or balan- 
' I he males of the stropsiptera (Stylops) are unique in having 
HiEtB.—2 a 
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th ehind wings well developed while the front ones are reduced [fig. 
10 (4)]. The surface of a typical wing in insects is membranous 
and in this area there is a net-work of thin thicknened lines 
called wing veins which strengthen the wing structure and enclose 
areas or spaces of different sizes, called the wing cells, contain¬ 
ing blood and air vessels or tracheoles. In some beetles the wings 
are fastened to the body along the median line making the insect 
unable to fly as in some weevils, car a bids, etc. The general 
structure, size, shape, the clothing, and especially the arrangement 
of the wing veins are so varied that they afford many important 
criteria in the classification of insects and no attem.pt is made to 
describe all these details in this handbook (figs. 10 and 11.)* 
The thorax generally has two pairs of respiratory apertures or 



[Nos. G, 8, 11 Original . Others from different author?.] 
FIG. 10.— “-DIFFERENT TYPES OF INSECT WINGS, 

1. Longicorn beetle. 8. Thrips- 

2. Cbaleid Wasp. 9. Ant lion. 

3. Coccicl—Male. 10. Plume moth. 

4. Sty lops—Male. 11. Leaf hopper. 

5. Cricket. 1-. Hover fly. 

0, Lace wing bug. 13. Butterfly. 

7. Karwig. 




The Regions of the Insect Body-Wings 21 



[After hums'] 

FIG. 11 . —WINGS OF CROCE (nETJR-OPTERID). 


spiracles in, adult insects, one on each side of the meso and 
metathoracic segments. 

The Abdomen —The third and the hindermost of the three 
body regions is the abdomen (fig. 4). Though it will be almost 
impossible to clearly make out more than eight or nine segments in 
the abdomen of most adult inseets,embryological evidences show that 
this region is really composed of eleven separate segments (twelve 
according to some Entomologists). This reduction in the number of 
distinct segments to eight or nine is due to the modifications which 
some of them., especially the terminal segments undergo chiefly as 
accessory sexual structures. The abdomen is generally the longest of 
the three body regions, and the body surface is also smoother, pliable 
and not ordinarily covered with very hard chitin. Except in the 
case of a few lowly organized insects, where paired segmental 
appendages are found on the abdomen (as in the Spring tails), the 
abdominal segments in adult insects do not generally bear any 
appendages like the legs or wings. In the embroyonic stages of many 
insects, however, vestiges of abdominal appendages are found and 
temporary ones also occur, as are the prolegs of the larvae of 
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moths, saw/lics and butterflies. In some primitive insects paired 
abdominal appendages of their vestiges are noted ; these are found 
chiefly in spring tails and are different structures known as callophore, 
tentaculum, stylus, etc. In many other insects, the original paired 
appendages of the three or four terminal segments are modified 
chiefly to form external or accessory organs of reproduction known 
as the genitalia which surround the genital aperture. The study 
of these structures till now neglected is now engaging the serious 
attention of many morphologists and systomatists and considerable 
light is being thrown on their homologies. One of these accessory 
structures—the egg depositor or ovipositor is a conspicuous organ 
in some female insects often attaining a length much longer than 
the rest of the insect’s body as in. some parasitic wasps, some grass¬ 
hoppers and crickets (fig. 12). This organ is occasionally found 



FIG. 12*—-WASP SHOWING LONG OVIPOSITOR* 

(Ipobracon Jcanarensis, R.) 

[From author's Memoir on Braconidae 192£«] 
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in combination with a stinging apparatus also in, wasps and bees. 
At the dorsal extremity of the last segment is found the anal opening 
and the reproductive aperture is situated ventrally and a little 
anteriorly, somewhere below the ninth segment. In some forms, 
the posterior margin of the abdomen may bo provided with 
processes known as cerci as in cockroaches and crickets, and in the 
earwigs a force/ps like structure is found (figs. 13 and 14). In a 
line along each Lateral side of the abdomen are situated the series 




anal 


{Nula lividipes ). 

[From 8.S.I.] 



FIG. 14.~— CRTCKET SHOWING 
CERCI AND OVIPOSITOR. 

{Liogryllus Mmamialus Beg). 

r From S.S.I.] 


of external respiratory openings known as stigmata or spiracles 
(fig. 4). These are minute apertures with horny rims situated in the 
pleural membrane one on each side of the first eight segments ; 
this structure includes in addition to the actual opening, the vestibule 
to which the opening leads and the apparatus for closing and opening 
the hole. These eight pairs are in addition to the two noted on the 
two thoracic segments, thus making ten pairs of spiracles normally 
present' in typical insects. These spiracles are more clearly visible 
m the larval forms than in adult insects. 



CHAPTER III. 


Internal organs and their functions. 

The different systems of the body—Alimentary system—-Excretory system— 
Circulatory system-—Respiratory system—Reproductive system—- 
.Nervous system. 


Similar to most other animals, insects possess all the important 
internal systems of organs necessary for the proper performance of 
the various vital functions. The most important of these are the 
Alimentary or Digestive, the Circulatory, the Respiratory, the Ner¬ 
vous and the Reproductive systems. The fundamental arrange¬ 
ment of the various organs connected with each of these different 
systems is more or less similar in all insects and as such the internal 
organization in them does not exhibit such striking or remarkable 
variations found as in the case of external morphological features. 
The following brief account which would practically apply to most 
insects is considered quite sufficient to suit the needs of this hand¬ 
book, and as such, the details in structure and functions are not 
dealt with. If we open the body of any insect from its dorsal side 
and expose the body cavity the important internal systems will be 
found arranged dorso-vent rally in the following order—the dorsal 
blood vessel or heart which runs along the median line immediately 
below the dorsal wall; next comes the digestive system including 
the alimentary canal and its appendages and below that is seen the 
ventral nervous chain. The organs connected with the reproductive 
system are found in the posterior region of the abdominal cavity. 
It must he noted that this arrangement is characteristic of most of 
the lower animals including all Arthropoda and is quite different 
from what we find in the higher animals (fig. 15) like fish, reptile?-, 
birds, ete. 

The Alimentary system .■—This system is mainly made up of the 
digestive canal which extends from the mouth at the anterior end of 
the body to the anus situated at the hind end of the abdomen. 
The length of this canal, the structural modifications of its different 
regions and the development of accessory structures depend a good 
deal on the food habits of the various kinds of insects. In its simplest 
form, the digestive tract is a more or less straight canal running 
from the oral cavity to the tail-end of the insect as is found in some 
primitive and generalized groups and in insect larvse ; but in the 
higher forms which have become gradually specialized in their 
modes of life and food habits, the parts of this original canal become 
differentiated into special regions of the system adapted for parti¬ 
cular physiological activities. In typical insects like a green grass¬ 
hopper, the food, which, is passed into the mouth by the mouth parts 
described before, after passing through a dilatation of the oral cavity 
called the Pharynx travels along a more or loss straight thin walled 
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FIG. 16.—COCKROACH— INTERNAL ORGANS. 

a Feelers. 


b Legs, 
c Cerci. 

d Crop with ganglion on it. 
e & / Salivary duet and reservoir. 
g Gizzard. 


[Afttr Bolleston.] 

h Hepatic coeca. 
i Stomach. 
j Malpighian tubules. 
k & l Intestines. 
m Rectum. 
o Ovary. 


along the mid-dorsal region just under the integument and imme¬ 
diately above the alimentary canal; this is called the “ Heart, ” or 
the dorsal vessel and the greater portion of it is confined to the 
abdominal region. It is closed at the posterior end and has small 
lateral openings or ostia at regular intervals. The blood from the 
body cavity enters the vessel through these lateral holes and due to 
the periodical pulsation of the heart the blood is driven forwards 
towards the anterior end from where it enters the body cavitv and 
gets circulated. The blood in insects is usually colourless tWh 
often appearing coloured due to pigments in different forms and 
its chief function is nutritive and it does not take nart in Uv 
respiratory function, * c 
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tube, the (Esophagus and enters a dilated portion called the Crop 
in which part of the food material is retained awaiting digestion. 
In many insects one or more pairs of salivary glands supplemented 
in some cases with salivary reservoirs are found lying along each 
side of the (esophagus with their ducts opening into the pharynx. 
These glands usually secrete the saliva, the alkaline digestive fluid 
which mixes with the food in the crop ; in the silkworms and many 
other insect larvae the silk glands correspond to the salivary glands 
and produce the silk chiefly used for spinning their pupal cocoons. 
The crop leads to the gizzard\ or proventricidus the walls of which 
are thick and muscular with the ehitinous lining forming sharp 
edges for macerating and straining the food particles before they 
pass on further ; this is specially found in insects which take solid 
food like grass-hoppers, beetles, caterpillars, etc. From the gizzard 
the canal leads on to the midgut or stomach ; at the junction of the 
gizzard with the latter open a few blind tubes called the gastric or 
hepatic cceca which are outgrowths of the anterior region of the 
stomach. From the stomach, the canal leads on to the hindgut or 
intestines ; this latter portion is often divided into three different 
regions—the ileum being the narrow region next the midgut, the 
colon, the middle portion and the thick walled rectum which termi¬ 
nates at the anus. The typical regions of the alimentary canal are 
variously differentiated into minor structures according to the food 
habits of different insects (fig. 16). 

The Excretory system .—Unlike as in higher animals insects do 
not possess any excretory organs corresponding to the kidneys. 
Immediately behind the stomach at its junction with the hindgut 
are found attached numerous slender tubes opening into the intes¬ 
tines called Malpighian tubules, which perform the function of 
urinary tubes and vdiich are similar in function to nephridia in 
worms and kidneys in higher animals. These are generally long 
and slender ending blindly and vary in number from two to more 
than a hundred. The excretory matter from these tubes is poured 
into the intestine and passes out only through the anus without 
any special excretory opening. Though these are the typical 
excretory organs, the elimination of waste material in insects is 
also performed to some extent by the general body surface, the 
trachoea, etc. 

The Circulatory system .—In insects the circulatory system 
mainly consists of a narrow median longitudinal vessel running 
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The fat body .—A very conspicuous structure in the body cavity 
of most insects is the Fat body , a many-lobed brightly coloured 
mass of fatty tissue ; when an insect is opened this organ is found 
to occupy a good portion of the abdominal cavity covering and 
enclosing other internal organs ; this structure is found in various 
shapes and is often made up of branched and lobulated soft tissues. 
It is found both in the adult and larval insects, but is generally of 
largest size in the larva©. This body is believed to be a reservoir 
for conserving food material which is not needed immediately but 
which may be wanted during certain developmental stages. This 
is especially the case in insects with a complete metamorphosis. 
This structure also serves the function of an excretory organ in 
some insects. 

The Respiratory system .—The great majority of insects are land 
forms and breathe air. In them there are no lungs for respiration. 
The great majority of them respire by means of a net-work of 
breathing tubes named Trachea which divide, subdivide and ramify 
as fine walled smaller vessels called tracheoles into every minute 
part of the body. These minute air tubes form a regular net-work 
and through their thin walls the necessary exchange of air takes 
place in the living cells of the different parts of the body. These 
air vessels are elastic tubes with the inner layer having a more or 
less spiral arrangement and show a characteristic shining silvery 
colour by means of which these could be easily recognized and dis¬ 
tinguished from other internal tissues of the body. This system 
of trachea communicates with the outside through lateral openings 
in the body called spiracles or stigmata which are fitted with open¬ 
ing and closing apparatus of different kinds ; there are ten pairs of 
spiracles in typical insects, two in the thorax and eight in the 
abdomen. Most of the aquatic insects come up to the surface of 
the water to breathe though a few, especially larval forms, 
possess lamellate structures like gills. Among insects two types 
are found, the tracheal gills and the blood gills ; the former are more 
commonly found than the latter which exist only in some coleo¬ 
pterous and chironomid larvae ; tracheal gills occur in neuroptera, 
and some caterpillars, etc. These are of course different from those 
of a fish. The different types of respiration found among insects 
vary with the arrangement of the spiracles in the larvae or adults. 
These different types are known as Holopneustic (arrangement 
found in most insects—ten pairs of spiracles open). Hemipneustic 
(some open and others closed—in most larvae) and Apneustic 
(with all spiracles closed or no spiracles as found in some 
larvae). 

The Reproductive system (fig. 17).-—The sexes are always sepa¬ 
rate in all insects and the chief organs of reproduction are situated in 
the abdominal cavity. The essential generative organs in the male 
are the paired testes and their ducts and in the female the paired 
ovaries and their oviducts. In many insects these primary organs 
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are supplemented by accessory structures of different kinds more 
or less corresponding to each other in both sexes (fig. 17). In 
addition to these esseiitial internal organs there are external struc¬ 
tures which form the external genitalia. Those in the male consist 



FK4. 17. —KKPHODUCTIVE ORGANS AND STING OS’ QUEEN BEE. 

Ov.—Ovary. Spin.—Spermatheca. OvD.—Oviduct. Ael.—Ace. gland. Sfcn — 

Sting. 

[After Snodgrass ; only important parts referred to ,j 



30 


Handbook of Economic Entomology for South India 


of clampers and ponia while in the female wo find the egg depositor 
called the ovipositor already referred to before in describing tho 
abdominal region. The external genital openings are generally 
situated near the posterior end of the abdomen towards the ventral 
side usually ventral to the ninth abdominal segment. 

The Nervous system (fig. 16).—The main or central nervous 
apparatus in insects is composed of (1) a median ventral nerve 
chain made up of a double row of nerve ganglia closely connected 
together, (2) the two masses of nerve ganglia, viz., the supraceso- 
phagial ganglia or the brain placed above the alimentary canal and 
the sub-cesophagial ganglia situated just below the alimentary canal 
both being connected by nerves which enclose tho digestive canal 
in the loop. In primitive insects the ventral nerve chain shows a 
pair of closely placed ganglia for each body segment, but in the 
highly organized and specialized forms many of these paired ganglia 
often unite together into one compound ganglion. The study of 
insect development has shown that the brai and the sub- 
oesophagial ganglia are formed as a result of the fusion of several 
original ganglia, of the head region in the same way as the segments 
of the head. The brain and the sub-cesophagial centres supply 
nerves to and control the activities of the sensory organs, antennae, 
eyes, etc., and the mouth parts; the nerve centres in the thoracic 
and abdominal ganglia govern the functions of their respective 
segments though in many insects the ganglia of a number of body 
segments are found fused together. Besides the central nervous 
apparatus noted above there is, also found a sympathetic or 
stomodseal system which is believed to exercise some control over 
the heart, part of the alimentary system including salivary glands, 
the spiracles and generative organs. 

The Sense organs. —With the nervous system are closely asso¬ 
ciated what are called the sensory organs, organs which receive 
and transfer impressions received from the effect of the changes in 
the environment. These organs chiefly include those of sight, 
touch, hearing, smell and taste. We have already noted the eyes 
ocelli and the antennas which are concerned chiefly with vision and 
touch. The special structures or sensillse connected with the tactile 
function or sense of touch are found all over the body surface though 
especially in the feelers and the mouth parts ; the senses of smell 
and taste are chiefly possessed by the feelers and the different parts 
of the mouth parts such as the palpi, hypopharyux, etc. In insects 
there are no ears as in higher animals but some of them appear to 
possess organs which show powers of hearing and response to 
sounds. These auditory or chordotonal organs ai*e small specialized 
areas of the body surface or plates (tympana) found in md,ny insects, 
but they are specially noticeable in grass-hoppers a nd crickets ; in 
the former they are situated on each side of the first abdominal 
segment and in the latter on the tibia of each fore-limb (fig. 18). 
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Many insects are well-known sound producers either singly or in 
chorus and some of them appear to understand and respond to such 
sounds. Well-known examples are the Cicadas, Crickets, Grass¬ 
hoppers, etc. Sound is also produced by various beetles, moths, 
wasps, and even some larval forms. The sound is produced in 
various ways such as by the striking or rubbing of a part of the 
body to an external object or to another part ot the body or by 
vibrations of different kinds made by different parts of the body such 
as legs, wings, body segments, etc. The special structures con¬ 
cerned in the production of such sound are usually known as stridu- 
lating or rasping organs and are found chiefly on the wings and hind 
legs. The sound organ in the Cicada is very characteristic and is 
found only in the males ; the organs consist of two plates or opercula 
on the ventral side of the body at the junction of the thorax and 
abdomen ; these cover the internal delicate parts or drums which 
vibrate and produce the shrill noise (fig. 18). 

Some insects have also the capacity to produce light; well- 
known examples of luminous forms are the glow-worm beetles and 
fire-flics. The Indian glow-worm beetle (.Lamprophorus tenebrosus , 
W) is a very good example ; both the male which is the winged 
£ firefly J and the female which is the wingless c glow-worm ’ are 
capable of emitting light. 

The muscular system which is concerned with body movements 
and locomotion is closely connected with the nervous system and it 
is unnecessary to enter into their details here. It is sufficient foi 
our purpose to state that insects are remarkably well supplied with 
muscles for their numerous movements and the fact that these 
creatures are wonderfully adapted for the multifarious activities is 
in a great way due to the remarkable efficiency and powers of 
endurance of their muscles. 


CHAPTER IV. 


Insect Reproduction, Development and Multiplication. 

The sexes .—As stated before, the sexes are always separate in 
insects ; but it is often difficult to distinguish between the two sexes 
from their external appearances alone. In some forms, however, 
there are certain external or secondary sexual features such as colotu, 
size, differentiation in external structures, etc by deans of which 
they could be distinguished. Generally the male is smaller than th© 
female ; in some cases like flies, bees, etc., the male insect has the 
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eyes much larger than the female. In some species, especially, in 
some of the parasite wasps, the female insect has an elongated ovi¬ 
positor which is very conspicuous and easily helps one in determining 
the sex. In some forms, the males alone possess wings while the 
females are apterous as in velvet ants, scale insects, some bagworm 
and tussock moths, etc ; in some forms as in mosquitoes and some 
moths, the males have very bushy and hairy antennae (fig. 19). 
In some other forms, the colour and some of the external features of 
the two sexes are so strikingly different that they are often mistaken 
for two different species. This is strikingly seen in the scale insects, 
strepsiptera, hymenoptera, moths and grasshoppers. * Herma¬ 
phroditism 5 or the existence of both the male and female generative 
organs in the same individual is almost entirely absent among 
insects though a few cases have been recently noted by workers, one 
being the Coccid Icerya purchasi , where the condition is said to be 
even functional. A phenomenon called Gynandromorphism showing 
the external features of both male and female in the same indivi¬ 
dual is sometimes found among bees and some lepidoptera. 

Mating and Oviposition.— As in higher animals, reproduction takes 
place as a result of the union of the two sexes in the great majority 
of insects. In a few forms, however, it is found that the female 
insect is able to reproduce normally without mating with the male ; 
this phenomenon is known as Parthenogenesis. This is chiefly 
found in some bees, plant lice and scale insects among which the 
males are often very rare and sometimes never found. With very 
few exceptions all insects as a general rule develop from eggs laid by 
the mother insect. Those forms which do not lay eggs but give birth 
to active young one, as in some plant lice, are known as Ovo-vivi- 
parous forms. Polyembryony is another phenomenon where mom 
than one offspring is produced asexually from a single egg ; this is 
noted among some chalcid wasps. 

Similarly there is another curious phenomenon among some 
inseots where some immature stages are capable of producing further 
larvae; this is known as Paedogenesis. The number of eggs laid, 
their size and form, and the modes and situations in which they are 
deposited vary remarkably among different insects. The number 



FIG. 20.—EGG MASS OF TABANID FLY. 
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varies from as few as two or three to as many as thousands ; while 
the honey bee queen and the termite queen are known to lay two 
to three thousand eggs a day for weeks together, the average number 
among insects may be put down at about a hundred eggs. Some 
lay their eggs singly while others deposit in patches or clusters 
(fig. 20). In size, eggs of insects are generally very small and often 
microscopic though none exceeds a sixth of an inch in diameter. 
In shape and structural peculiarities they vary remarkably. Some 
are oval, some cigar-shaped, others cylindrical, some others stalked 
(fig. 22), others boat-shaped and so on ; the general surface may be 
smooth, ribbed, grooved or beautifully sculptured and provided in 
some with a cap or lid. The situations in which the eggs are laid 
and the manner of ovi-position vary and depend a good deal on the 
food habits of the insect concerned* Usually the eggs are laid on or 
near the object which is to form the food of the hatching offspring 
and since from the moment of hatching the young one of most insects 
has to lead an independent life and shift for itself, the suitable situ¬ 
ations for egg-laying Pure very carefully and instinctively selected by 
the parent insects—as for example the eggs of a leaf-eating cater¬ 
pillar or beetle are laid on those particular leaves and those of mos¬ 
quitoes and other aquatic insects on water, those of parasitic forms 
on their host plant or animal, and so on. Examples of insects show¬ 
ing parental attention over eggs and young ones are met with 
among some insects such as the plant bug Cantao , earwigs, etc. 
(fig. 21). The period of incubation of eggs in insects varies from a 
few hours as in the case of the house-fly to several months as in 
the case of some grasshoppers. 



BIG. 21. —MATERNAL CARE OP EGGS IN BUG {GantaO OCCellatUs) 

[From S.S.I.] 

Development and metamorphosis .—-In studying the development 
of an insect from its egg to the adult condition it will be found that 
there are two distinct aspects in the gradual growth and change of 
form taking place during this intervening period; one is the series 
of changes which take place inside the egg up to the time it hatches 
into an active offspring and the second one is the gradual develop¬ 
ment and growth of this active embryo from the time it hatches out 

h.e.e.—Ba 
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tig , 22.— lace wing FLY (Chrysopa celestus B.K .) STAGES. 


(Eggs, larva and adult.) 


[After Zehutner ] 


of the egg to the adult condition when it is able to reproduce. The 
former is generally called the embryonic development inside the egg 
and the latter as the pos t-embryonic. While the embryology of 
insects inside the egg-shell iFpractically similar in most cases and a 
phenomenon common in other animals, the post-embryonic develop¬ 
ment among insects is a very characteristic and remarkable feature 
among them. The progress of growth among many insects hatching 
from the egg to the adult stage is often followed by striking and 
extraordinary transformations in form—a feature not common 
among other animals. This series of changes in the post-embryonic 
development exhibiting striking differences in the different stages 
of growth is known by the term Metamor'phosis. Among insects 
there are some forms which have no metamorphosis, others which 
have a partial metamorphosis and many others with a complete and 
complex metamorphosis. The first group includes those insects in 
which the young ones do not differ from the parents in form, structure 
or habits ; the growth in such cases is just as in higher animals. The 
insects coming under this category are called Amelabola and include "] 
the few primitive insects like silver fish, spring tails, etc. Under j 
the second group w^e find such insects which exhibit only a gradual j 
change in general structure (Heterometabola) ; the only striking 
change in structure as the young one approaches the adult condition 
is the growth of the wings. Grasshoppers, cockroaches and bugs 
of different kinds are the chief examples (fig. 23). The third group 
includes the groat bulk of known insects and is known as Holometa* 
bola. The metamorphosis in these insects displays striking differ¬ 
ences not only in structure but also in the general habits between 
the larval stages and the adult. In every insect, whether it exhibits 
a metamorphosis or not, throe distinct stages could be made out in 
its life history, viz., (1) the egg stage, (2) the active feeding and 
growing stage known as the Larva , and (3) the Adult or repro¬ 
ducing stage ; but among those insects which have a complete meta- 
morphosis a distinct intervening stage between the larva and the ^ 
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adult called pupa stage is always found, thus making four distinct 
stages m their life history.' All beetles, flies, butterflies, moths 
bees, wasps and ants come under this group—the IlolomeMbola 
(figs. 24, 2o and 26). The accompanying tabular diagram (fig 29) 
wifi give a general idea of the phenomenon of metamorphosis in its 
different aspects among insects. In a few insects a phenomenon 
known as “ Hypermetamorphosis ” is found to occur ; here the larva 
passes through at least two different stagos before pupation, viz the 
Thysaniform and Emciform larvae. This is the case in some blister 
beetles, small wasps and stropsiptora (fig. 27). 

Growth.—From, the time of their hatching from the eggs up to 
their assuming the adult stage all insects exhibit the phenomenon 
of skin shedding, the process being known as moulting or ecdusis. 
The exoskeletal covering of the body in insoots being made of hard 
chitin which is practically non-living matter, the individual is not 
capable of increasing in size with the growth of the body underneath 
it; therefore, during the growth of an insect the outer chitinous 
covering is periodically shed or cast off and a fresh cuticle formed 
every time. This periodical shedding of the cuticle is a characteris¬ 
tic feature among insects during their developmental stages and 
this process is regarded to help excretion also through the integu¬ 
ment. The number of such moults passed by the young one is 
normally five or six, but varies with different kinds of insects and 
is, in some eases, dependent on climatic and other factors; it varies 
from two or three to seven or eight and the intermediate stages 



fig. 23. —-bed cotton bug stages (Dys<ierous)„ 
(Egg mass, nymphs and adult.) 
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FIG. 24.— stages of a hawk moth (Polyptychus denlatus). 

Eggs and young larva. 6 & c Growing caterpillars. 

d do e Pupa, f Moth. 






5 # _(Mwsccf crass irostris, S) stages. 

laggot, 3. Papa. 4. Adult. 
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between such moults are generally known as instars, that stage 
immediately after hatching from the egg being reckoned as the 
first instar. No moults are passed nor does any increase in size 
take place once the insect has reached its adult condition; the 
popul&i notion that little flies and beetles grow into big flies and 
big beetles is a mistaken one. While the first stage in the life history 
ol an insect is known as the egg, the second stage is popularly 
known as the larva or nymph according as the metamorphosis is 
complex or simple; the larvae of different groups of insects often 
take special forms and (Fig. 28) are known by special terms—that 
of the beetle or a wasp as a grub, that of a butterfly or moth as a 
caterpillar, that of a fly a maggot and those of such insects like 
grasshoppers, plant bugs, etc., are known as hoppers and nymphs. 
As stated above, the early stages of those groups of insects which 
pass through a complete metamorphosis show remarkable differ¬ 
ences in general structure and babits when compared with their 
parents. For instance, the caterpillar of a moth or a butterfly 
has an entirely different appearance and build, and feeds in a way 
cpnte different from i s parent ; while the caterpillar with its 



r*:G, cTU zonabrts PUSTULATA (stages in hypermetamorphosis). 
® Beetle. h Earlier larva, c Full grown larva. 

(Ganrpodiform) (Emciform) 


[After Icoepkej 



41 



FIG. 28. —ItAllVAii FORMS OF SOME INSECTS. 














fig. 29 .-—metamojjphosis of insects (different types). 
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elongated and eyUndrical body crawls on the surface, and has biting 
mouth parts capable of feeding on solid vegetable tissue, the mother 
insect is a winged form flying in the air and with the mouth parts 
adapted only for feeding on Uquid nutriment. This is more or less 
the case in the groups of beetles, wasps and flies also. The length 
of the larval life varies with different insects—from a day or two as 
in the case of flies and mosquitoes to several months and years 
as in some grasshoppers, beetles, moths and the 17-year Cicada of 
America— Tibicina septendecim, L. When the larva has fed fully 
and attained its full growth after passing through the usual moults 
it stops feeding and changes into the next stage—the quiesoent, 
non-feeding pupa and remains in this condition until it emerges 
as the full fledged adult. During this pupal stage the insect is 
in a practically helpless condition, and as such in many forms it is 
enclosed in a cover or cocoon prepared by the mature larva before 
changing into the pupal condition. It is during this stage that all 
the future organs of the adult develop inside the pupal case. The 
pupation period also varies with different insects ; it ranges from a 
dav or two as in flies and mosquitoes to several months as m some 
moths. In insects with partial or no metamorphosis the larva 
gradually changes into the adult stage after the usual moults without 
a pupa stage (fig. 29). 

Lenath of life and rate of multiplication.- Compared with higher 
animals, most insects are comparatively short lived in the adult 
stage • but to make up for this they possess remarkable powers for 
rapid multiplication. As stated above, insects give rise to numerous 
offspring which, in their turn, produce further generations in a 
verv short period of time compared to higher animals and thus 
increase in numbers rapidly. These two advantages of greater 
fecundity and shorter life cycle play a very important part in main¬ 
taining the remarkable numerical strength of many insects. Accord¬ 
ing to Hodge “a pair of flies beginning operations in April, might 

b? progenitors, if all were to live, of 191 , 010,000 000,000,000,000 
flies by August, and allowing & cubic inch to a fly, this number 
would cover the earth 47 feet deep!” But, fortunately nature 
keeps up an even balance in the world without allowing any one 
creature to multiply extraordinarily and become a nuisance—the 
important factors which play their part in such work being climatic 
conditions, natural enemies and the food problem as explained in 
Chapter VII. 



CHAPTER V. 

General Features in the activities of Insects. 

Habitat and food—Protective and other adaptations—Insect behaviour and 

inter-relations—-Their relations to other organisms—Insect distribution 

and dispersal—Size and numerical strength. 

It is well known that, of all the various activities exhibited by 
animals, the most important ones are those connected with their 
three vital needs, viz., the supply of food, protection from enemies 
and weather conditions, and the propagation of the species. The 
struggle for existence, wc sec going on every day around us in 
nature is, in fact, the manifestation of the activities of all living 
beings to satisfactorily provide these primary needs. There is hardly 
any biological study more absorbing and fascinating than that of the 
various structural peculiarities and striking adaptations possessed by 
insects, their diverse activities and behaviour, their reactions and 
responses to their environments and numerous such factors which 
play their respective roles as “ shifts for a living ” in the words 
of Professor Thomson. In tirs chapter an attempt is made only to 
very briefly touch upon some of the more important and outstanding 
general features in the life activities of insects ; for, it is impossible 
to do anything like justice to such a very varied aspect of entomology 
even in a whole book devoted for this purpose. 

Habitat and food .—The great majority of insects are laird forms 
and comparatively few are found leading an aquatic life ; of the 
latter, only a very few species are actually known to live in the sea, 
(the well known one is a bug Halobates), the rest being found only 
in fresh water. Among the fresh water forms the common ones 
include the water beetles and aquatic bugs which live in water all 
their life ; in the case of many other aquatic insects it is only the 
immature stages which lead an aquatic life. Familiar examples of 
such insects are the mosquitoes, dx^agon flies, may flies, eaddice flies 
and midges. All such forms which load an aquatic life either during 
the larval period or throughout life have the necessary structural 
adaptations to perform their vital functions suited to their special 
habitat, especially for locomotion and respiration (figs. 30 and 31). 
A study of the general structure and habits of these insects goes to 
show that all the aquatic forms have descended from ancestors 
which were originally land living species. Among insects living 
on land the haunts are diverse and very numerous. Some are surface 
living insects, some underground forms, and many others live on 
vegetation of different kinds such as grass, shrubs, trees, etc. ; some 
live in buildings such as farm houses, stores, mills and human 
dwellings, some are found in forests and in the deserts and yet 
others are found not only on the bodies of other animals but on 
other insects as well. In fact, in most cases, to bo found in the 
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fig. 30*— some water insects. 

[1-5 Water bugs. 6-8 Water beetles. 


1. Laccotrephes robustus, S. (Nep) 

2. Belostoma indicum, h, (Bel) 

8. Ranatra elongata, F. (Nep) 

4. Enithares indica, F. (Not) 

5. Microneeta striata, F. (Cor) 

6. Dineutes indicus, A. (Gyr) 

7. Eretes stictlcus, L. (Dyt) 

8. Hydrophilus olivaceous, F. (Hyd) 

midst of or in the vicinity of its food material. We have 
even example of insects noted breeding in petroleum wells 
and salt mines. From the point of view of the nature of the 
food of insects also we can group them into two or three main 
subdivisions such as herbivorous or plant feeders, carnivorous 
or animal feeders and scavengers feeding on dead, dry or rotting 
animal or vegetable matter ; and each of these subdivisions includes. 
different smaller groups according to the special nature of their 
food material, whether plant or animal. Even among insects, as 
in higher animals, there are some which confine themselves for their 
food to particular and specific kinds of plant or animal {Mono- 
pkagoits) and others which are feeders on different materials and 
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are not exclusively monophagous (Polyphagous). Those that are 
plant feeders (. Phytophagous ) form a very great number, includin'* 
as they do many of our insect pests which affect our crops, stores* 
etc.; animal feeders include the parasitic and pi'edatory forms 
some of which are injurious and some beneficial to man. 

Insect adaptations. —Remarkable are the various structural 

.peculiarities and adaptations.which many insects are endowed 

with to help thorn in securing their food and shelter and protecting 
themselves, not only from unfavourable weather and seasonal 
conditions, but also to guard against their various enemies. As 
adaptations for seeming food we have already made reference 
to the modifications in the mouth parts of different insects ; in some 
forms as in the common mantis, the dung rollers and aquatic forms, 
the legs are specially modified for help in various functions. Among 
many insects the construction of a lodging for protecting themselves 
against unfavourable vicissitudes of life and to provide lodging for 
their offspring is an instinct. Many forms hide themselves during 
the day under the soil, under stones, under bark, etc., and are 
active at night; others remain in nests and houses constructed by 
their own ingenuity in a variety of ways. Conspicuous examples 
of such forms are the ants, wasps and bees which build their under¬ 
ground or arboreal nests. The instinct to construct a protective 
lodging for the young ones is particularly noticeable among such 
insects which pass through a complete metamorphosis where the 
helpless pupa has to be protected from extremes of weather and 
enemies ; the mature larvae, in such cases, construct shelters called 
cocoons around their own bodies before they assume the pupal stage. 
This cocoon may be made of earth, silk, frass, fibre, hair or other 
materials according to the natural habits of such insect; exam¬ 
ples of insects which construct shelters for themselves even in their 
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active feeding stages are the bag and case worms which construct 
tubular cases or bags of leaves, twigs or silk, the larvae of some 
tortoise beetles and lace wing flies (Chrysopa) which move about 
covering their bodies with their own excreta or the carcases of 
their victims and gall insects of sorts like thrips. psyllids, flies, etc., 
which produce galls on plants (figs. 32-34). In many insects 
natural protection is afforded by the external body covering and the 
armature of the different parts of the body. The hard cuticle of 
various beetles and bugs, the spines and tubercles of many grass¬ 
hoppers, caterpillars, bugs and beetles, the stinging organs of the 
many bees, w r asps and ants, the piercing proboscis of bugs, mos¬ 
quitoes and biting lice, and the poisonous spines and irritating 
hairs of many caterpillars are examples of some of the numerous 
adaptations met with among insests for defensive and offensive 
purposes (fig. 35). As a means of protection and perhaps for 
defensive and offensive purposes as well, some insects possess the 
habit of rolling themselves into a ball (fig. 36) or throwing out, 



FIG. 35.— STINGING ORGAN OF THE HONEY BEE, 

[From 



FIG. 36. -A ROUTING COCKROACH. 

(Perisphaeria armadillo t L.) 

[.4 Her B. Museum lecfitU] 



General Features in the activities of Insects 


40 


wlxon disturbed, certain offensive secretions which evidently keep off 
the intruder ; the latter habit is met with among some bugs, beetles, 
ants, caterpillars, termites, etc. In addition to the various adap¬ 
tations noted above there is found among insects, as in some other 
animals also, a remarkable feature called “ Protective resemblance ” 
—viz., the very close resemblance of the insect to its surroundings. 
This resemblance to the environment may be in structural peculia¬ 
rity, in coloration or in both. Excellent examples are to be found 
among leaf and stick insects, the various bark and loaf infesting 
beetles, bugs and grasshoppers, the twig caterpillars and surface 
grasshoppers, butterflies and beetles (figs. 37-39) ; both the form 
and color are combined in many insects. It may be stated here 
that color plays a very important part in the binomics of insects 
and in many forms this colour resemblance to the environment is 
known as “ Protective coloration 5 \ While in some forms the body 
color helps the creature to conceal itself, there are other insects 
which possess color patterns which are very conspicuous in the midst 
of their environment; these are known as “ Warning colors ” and are 
generally possessed by forms which are usually unpalatable or 
dangerous to their enemies and which by their conspicuous and 
strong coloration warn their enemies and thereby escape danger. 
Examples of such forms are some wasps, lady-bird beetles, plant 
bugs, butterflies and numerous caterpillars. 



FIG. 37.—THE POMEGRANATE BUTTERFLY. 

(Protective attitude showing wing tails and eye spots.) 

IFron S.SJ.] 
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■ROTECTXYE resemblance oe a tb.ee grasshopper 
(SatJirophyllia ), 

[Afier Daimmrman ] 
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!FIG 0 39.—PROTECTIVE ADAPTATIONS. 


i Twig caterpillar, 


2 & 3 Leaf and stick insects. 
4 Kallima (leaf butterfly). 


[After Bates.] 


In this connexion a brief reference may be made to the phono- 
monon known as <e Mimicry ” which is a special form of protective 
resemblance in which “ one species imitates the appearance of 
another and bettor protected species thereby sharing its immunity 
from destruction ; 55 the former is known as the mimic and the latter 
whoso external form is copied is called the model . In such cases, 
the insect which mimics is always the weaker and more defenceless 
of the two and it escapes from its enemies by its close external simi¬ 
larity to a well-protected creature living in the same locality. It has 
to be specially noted that this mimicry is purly external and does 
not in any way affect the internal or the unexposed parts of the 
imitator. Familiar examples of mimicry are to be found chiefly 
among some butterflies, moths, bugs, wasps and flios (fig. 40). 


—-4 a. 
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Among the other methods of protection found among insects may be 
mentioned the feigning of death when disturbed as in some weevils, 
assuming threatening postures as in some caterpillars (fig. 41), 
and the production of some sound and expulsion of some secre¬ 
tions when disturbed as in some booties, moths, etc. 



FIG. 40.- INSECT MIMICRY. 

2 Hawk moth and humming bird. 


1 Wasp and fly. 


[1 Fron S.SJ' 
[2 From Bales 
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FIG. 41.-FRIGHTENING ATTITUDES OF CATTERPILLARS. 

1 a & 6 Puss motli caterpillar (Centra lituraia W.) [after Poulton], 

2 Sphinx caterpillar ( Acherontia styx W). 

Insect behaviour and inter-relations. —As in the case of other 
animals the behaviour of insects in different ways may be more 
or less attributed among others to two or throe important sources—* 
Instinct, Intelligence and Tropisms. While those caused by the 
two former are usually results of some internal stimuli, tropic 
reactions are generally caused by environmental influences. Some 
of the external factors such as temperature, humidity, light and 
chemical influences often direct the activities of various insects and 
the responses of the latter to such external stimuli are usually 
known as “ Tropisms (fig. 42). There are different kinds of tro¬ 
pisms exhibited by different insects ; the most important of these 
are Chemolropism or response to chemical stimuli and Phototropism - 
response to light; some of the other tropisms known are Hydrotropism 
(Water), Anemotropism (Air) and Thermotropism (Heat). In all 
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these eases the response on the part of the insect to the stimulus 
will bo found either to be positive or negative, i.o., those insects 
which are attracted towards the stimulus-—light, heat, water or 
chemical are said to be positively tropic while others which shim and 
move away from the stimulus are said to be negative. A very 
common example of such tropisms is to be found in the striking 
phototropism displayed by insects like some moths, cockchafer 
beetles, winged termites and others flying towards lights at night. 
Similaidy certain flies, moths, etc., are chomotropic being attracted or 
repelled by the smell of some drugs, oils, flesh, etc. All such 
tropic reactions to different influences appear to bo on the whole 
adaptative in their results. Speaking of the other two factors in 
insect behaviour, viz., instinct and intelligence, it becomes very 
often a difficult matter to distinguish as to which may be classed as 
instinctive and which as a result of intelligence. As a rule, instinc¬ 
tive behaviour is a reflex act and may be considered even as a tropic 
or mixture of tropisms. It is generally a kind of adaptive action 
without any past experience or actual volition, and among animals 
insects appear to be remarkably instinctive. The selection of a 
particular plant for egg-laying by a butterfly, the stinging by a 
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wasp when disturbed, the hive building of the worker bees and ants 
are a few of the numerous examples. Some of the actions of certain 
insects especially ants and wasps often reach far beyond the] 
bounds of what may bo regarded as instinct. It is therefore safe \ 
to conclude that “while most of the behaviour of insects is purely l 
instinctive there is some reason to believe that at least gleams of 
intelligence appear in most specialized hymenoptera.” In speaking/ 
of these phenomena among insects the following paragraphs 
from Metcalf and Flint may be interesting and not out of place 

“ Insects communicate with each other by effective language, although 
not by vocal or spoken words. They scout for food, advise others of their 
own colony when it has been found, and despatch crews of workers to bring 
it in. They prepare seed beds (fungus, gardens) fertilize them with their 
own excreta 9 plant them with one particular kind of spores, and crop and 
distribute the harvest equitably to useful members of the colony. They 
store food for winter for times of drought, sometimes in the most clever 
and ingenious ways. They harbour and protect other insects which yield 
for them a valuable food, much as our cows give milk, and sometimes make 
shelters or bams in which the - cows 5 aie confined. They collect the 
eggs of these, their domestic animals, keep them over winter with as much 
care as pioneers guard their eggs for hatching or seeds for planting. They 
work for the common good and readily die in defence of their 5 queens * 
and their homes. They make war by military manouvres that convince tho 
observer of definite purpose and accomplishment. They capture slaves and 
hold them with apparent case and in seeming contentment. They organize 
millions of individuals under the most crowded conditions, without legis¬ 
lative, judicial or executive bodies, so far as we know, yet with such 
a wholehearted co-operation and efficiency that there is little friction 
apparent to the observer. Unlike man with Mg solicitous charity and extra¬ 
vagant care of the individual, even to the point of endangering the race, 
they aie relentless in their destruction or ostracism of injured and useless 
members of their society. Their behaviour show's unmistakable signs, at 
times, of pleasure, joy, panic, anger, pain, playfulness. They are cleanly, 
sanitary and neat in the extreme. They profit by experience. They can 
be tamed. They exhibit indications of reason, judgment, reflective power, 
resourcefulness and the ability to make simple plans and carry them out. 

“ Is it intelligence or instinct. A sane view of the matter probably is 
that the same mental process which characterises human life have their 
roots far back in the lower groups of animals. There is i o point at which 
we can divide the animals into two groups and say: on this side of the 
line are consciousness and intelligence, on the other side the blackness of 
unconsciousness and inactivity. Insects have made a great speciality of the 
instinctive type of behaviour, But here and there are glimpses of the same 
intelligence, reason, memory and forethought, which have made the human 
race the dominant animal, and even greater ability to organize the harmonious 
community than has been found arny where in human experience. 


45 As Riley has said, if we could put the directing enginery of the human 
brain in a body like that of the insects, with a hard external shell, at once 
a defence against external attack and a protection to delicate vital organs, 
yet allowing free play for every desirable movement ; with a breathing system 
that is diverse and multiple and therefore less liable to get out of order 
than ours; with six hands and feet instead of four, with a powerful veno¬ 
mous sting for defence ; with the power of flight independent of unreliable 
machinery ; with the enormous industry of an organization in which each 
caste or profession is determined at birth and there are apparently no 
labour strikes, legislative filibusters or revolutions, but the greatest of self- 
sacrifice and loyalty to the common weal, with a reproductive system capable 
of producing young at the rate of one per second almost indefinitely yet provided 
with efficient birth control when needed ; in such a picture w© have a 
creature for which man would be but a poor competitor,’ 5 
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Inter-relations of insects.' —The following are some of the more 
important categories of insects among which wo find their various 
inter-relations w T ell displayed Social insects , Parasites and Preda¬ 
tors :— 

Social forms. —Among insects the typical groups which lead 
a social or communal life are the bees, ants, wasps, and the termites 
or white ants (fig. 43). The various adaptations, structural pecu¬ 
liarities and physiological traits found among the individuals of 
these social insects living in colonies form a most absorbing and fasci¬ 
nating study in the animal kingdom. The different individuals and 
castes found among these such as workers, soldiers, drones, queen, 
etc., etc., the remarkable organisation and discipline among them, 
the division of labour and the wonderful co-operation in working 
for their common good are some of the important characters 
which resemble or even go beyond the features of some of the well 
organized human societies. We shall have occasion to refer to some 
of these social insects later when we deal with useful insects. 



FIG. 43.— TJPSitMITES— CASTES. 

( Odo a lotenn e a hon< i ) 

1 Worker, 2 Soldi* 1 !*. 2, Winded adult* 

\After Bugnion.) 
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Parasites.— Those insects which, depend for their lodgings or 
sustenance or both on other animals are known as Parasites. In 
this case, the animal which harbours the parasite is the host ; 
the parasite in these cases is invariably smaller in size than the 
host. The hosts of insect parasites include higher animals, man and 
also insects, and it is with the last that we are here concerned. Nu¬ 
merous insects pass their early developmental stages inside the bodies 
of other insects as internal parasites and most of these are found 
in the groups of flies and wasps. The adult female parasite 
usually lays its egg on or inside the body of its insect host (fig. 44) the 
egg hatches into a larva which foods on the internal contents of 
the host’s body, pupates and emerges as an adult parasite ; in the 
meanwhile, the host, though it survives the attack for a time, 
gradually dies. Frequently this parasitic habit of some insects 
becomes economically important in many cases where the hosts 
happen to be posts of economic importance. We have in this 
way several wasps and. flies acting as natural enemies in nature and 
controlling many caterpillar and beetle pests of crops like 
paddy, millets, legumes, cotton, etc. (fig. 45). The peculiar 
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FIG. 4-4. -PARASITIC WASP. 

1 Wftsp laying egg on caterpillar. 

2 Another wasp. 

3 Parasitic cocoons on caterpillar. 

adaptations and the breeding habits of some of these parasitic 
insects are very remarkable and varied in nature. Examples are 
not however, wanting of insect parasites being, in their turn, attacked 
by other parasitic insects. 
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FIG. 45.-PARASITIC WASPS AND FLY. 

1 Chalcid wasp (Stomatoceras ayyari G). 

2 Braoonid wasp (Campyloneurus ceylonicus f C). 

3 Tachinid fly {Sturmia bimuculata , H). 

Predatory insects .—This group of insects plays a somewhat 
different role from parasites; they act as hunters capturing their 
insect victims and feed on them. Tire only marked difference 
between parasitism and predatory habits is that in the former the 
death c f the victim is a slow and gradual torture while in the latter 
the death of the prey almost immediately follows its capture by the 
predator. Well-known examples of predatory insects are beetles 
of different kinds, including chiefly the tiger, ground and lady¬ 
bird beetle i the dragon flies, robber flies, ant lions, the mantis, some 
stink hugs, ; ho giant water bug, hornets and some aquatic booties 
(figs. 46-49). Of those, the lady-bird beetles form one of the few 
predatory groups which have an economic importance, sinco som9 
of them are found very effective as natural enemies of some bug 
pests of plants. Some hymonoptora sting and paralyse their 
victims, and store them as food for their young ones ; those are 
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known as “ stinging predators ” ; well-known examples are the 
potter and digger wasps which attack caterpillars, spiders, bugs, 
flies, etc. 

In addition to these important inter-relations among insects 
as parasites, predators and social forms, we find instances of 
insects which live as associates, messmates, guests, slaves or friends 
with one another ; striking examples are those insects which live in 
the nests of termites and ants called Termitophila and Myrmecophila. 





FIG. 46. -PREDATORY STINK BUG. FIG. 47. — PREDATORY STINK BUG, 

(Canthecona furcellala , W.) {Andralius sp ’nidens , F.) 

[From S.SJ .] [From S.S.I .] 

Insects in their relation to other organisms ,—From the inter¬ 
relations among insects, wo proceed to study the relations of insects 
with other organisms ; these latter include the members of the 
vegetable kingdom and all the other animals besides insects. 

Insects and plants .-—As stated before, when referring to the 
food of insects, the great majority of the latter depend for there food 
on plants. Apart from this primary relation between insects and 
plants, several insects exhibit closer affinities with the latter in other 
ways ; such are the gal {formers, flower pollinators, weed kilims and 
vectors of contagions plant diseases. Well-known examples of 
gall makers among insects are to be found among wasps, flies and 
thrips. The study of the part played by some insects am agents in 
pollinating flowers of various kinds is a very interesting^nd fasci¬ 
nating subject. Many striking and marvelous adaptations are 
often met with among insects which help them in performing such 
remarkable functions ; some flowers are particularlycfoimd adapted 
for visits of special insects without which the plants do not thrive 
well (fig. 50). It is also known that several plants of economic value, 
especially some fruit trees, depend a great deal on- the activities of 
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FIG, 49. -PBJ3.DAToliY LA J.-Y-XSIiU) JfEKD^U OX SCALES. 

{Scymntts coccivora , R.) 

1-3 Stages of beetles. 4 On scales. 

some insect pollinators for a good crop of fruits ; the fig pollinating 
wasp (Blastophaga) is a very well-known example (fig. 51). 
Similarly some insects are found useful as weed-destroyers, scaven¬ 
gers, etc. Recent studies in Botany and Plant Pathology have 
revealed the fact that some plants often suffer from maladies which 
are neither caused by fungi nor insects and these are now known as 
“ Virus ” diseases ; those noted on sugarcane, tobacco, chillies, etc., 
are called by some as mosaic . A virus according to K. M. Smith is 
an agent below or just on the border line of microscopic visibility 
that causes disturbance of the functions of living cells (of plants) 
and is itself regenerated in the process. In the case of some of these 
Virus diseases it has been discovered that some insects act as vectors 
or carriers of these infectious diseases—(like plant lice, thrips, etc.). 
Rare instances are also known of some flowers which are attracted 
by some male wasps which mistake the flowers for their mates and 
oven exhibit the sexual act. It may also bo noted that some plants 
are adapted in different ways to trap insects known as insectivorous 
plants ; examples are the Sundew (Brosera) and Venus Fly trap 
(Dionasa). 
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FIG, 50, —HAWK MOTH FKKOIKG, 
. (Herse convolvuli.) 


[From S.8J.] 
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fig. 51. —fig insect ( Blasicphaga ). 


a Adult female. 

b Female before emergence from gall, 
c Feeler of female. 


d Head of female. 
e <h f Adult males. 

[From U.S.A. Bulletin 


Insects and other animals.- —The relations of insects to other 
animals are equally varied. As stated before, just as some insects 
are carnivorous and predatory on other small lorms of lire, some 
others are parasitic on many other animals, especially on the warm 
blooded higher animals such as birds and mammals including man. 
Well-known examples are the many blood sucking flies, fleas, lice, 
mosquitoes, etc., some of which are even carriers of disease germs 
(see p. 411). Many insects in their turn form food of numerous 
higher animals especially birds and mammals and these latter 
(j Entomophagous) often act as their natural enemies. There are 
forms among insects which act also as scavengers removing dead 
animals and vegetable matter and cleaning the earth’s surface ; 
such are the carrion beetles, dung rollers, flesh and other flies, ants, 
etc. Since the different relations which insects have with various 
plants of economic importance, man and his belongings and their 
good or bad effects form the main theme of this volume it will be 
quite sufficient in this place just to roxor to tills aspect oi the subject. 

Insect distribution and dispersal— Insects are found all over the 
world from the frozen polar regions to the burning equatorial areas, 
and they are the most widely distributed of all the land animals. 
Many insects are known to be found all over the world {cosmopoli¬ 
tan) while many others have restricted distributions. Among 
cosmopolitan insects the well known ones include our household 
forms such as cockroaches, the lice weevil, the pulse beetles, th3 
meal-worms, etc.; among others which are at present found cosmo¬ 
politan are the gram moth (Heliothis). the potato moth (Gnorimo- 
schema). the sweet potato weevil { Gy las ) and the cabbage diamond 
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back moth (Plutella). In the same way there are many other 
insects special to each particular tract or country, and this distri¬ 
bution may be attributed to various causes such as climatic 
differences, difference in vegetation and natural barriers like seas, 
mountains, etc., which prevent the dispersal of insect forms from 
one tiaoc to another. Some insects like saw flies, the cabbage butter* 
fly, etc,, are confined to the temperate regions, while others like 
fruit flies, paddy insects, etc., are tropical forms and some forms 
occasionally have a tendency to migrate, like locusts and some 
butterflies, etc. Nowadays however, due to the existence of 
various convenient and rapid facilities for the transport of insects 
and plants from one country to another, it will be difficult to state 
in course of time the exact native homes of the various insects 
and plants inhabiting the different parts of the world; nor is such 
a dispei sal found cpiice beneficial in all cases, ax> lease in the interests 
of man, as may bo soon from the legislative measures adopted now¬ 
adays by many advanced countries "to prevent such indiscriminate 
imports of undesirable plants and animals. 

Size and numerical strength of insects .—-iflie sise of livinv insects 
varies from a third of a millimetre to six or seven inches in length* 
and the wing expanse of the flying forms ranges from one -sixth 
of an inch to as much as a foot or more. Some of the largest 
insects known are the tropical wild silk moths (Atlacus, Actios 9 
fig. 52, Antherea , etc.) which have a wing expanse of ten to twelve 



S'I (I. £&—A VERT MINUTE OHALCID WASP 

{From, SS.L] 

inches. Other giants among insects are some of the stag, dung 
and longicorn beetles, grass-hoppers and stick insects; some of the 
wood boring larvae also reach five or six inches in length. The 
smallest of insects are to be found among some beetles, flies, leaf- 
hopper bugs, ants and parasitic wasps (fig. 53). 45 Pome insects 
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aro smaller chan the largest Protozoa and some others are larger 
chan the smallest Vertebrate/* The apparent defect in the SZ 
of -insects as compared with that of other invertebrate animals 
is more tnan made up by their numerical strength amon°- animals 
, y nu “ b f ? f ^own hving species of animals is roughly estimated 
to be about nine hundred thousand, and of this numbS, seventy five 
per cam are mseets. The rough diagram given below fig 54) givls 

in the'aSm'I k^n^ Para mTf Ze8 ,° f th ? im P orta ^ groups included 
p ^dom. Taking the distance between the fino-ei* 

ips of our outstretched right and left arms across our chest 'to 

represent -he size of the whole animal kingdom, the divisions marked 

Twin 81 ™ U \ th ° °, 0mpa,ratiTO size of oaoh important animal o T oup 

from tbe 6 elbn T ^ gl '° Up of imects occupies a distance stretching 
f om the eloow of one arm across the chest and the two should^ 

itf m P t0 the < ’ ip u 1 th ° larg ° finger of the othor ar m, thus showing 
its enormous size when compared with all other animal groups. 






CHAPTER VI. 


Insect Classification. 

Importance of and necessary for insect classification—Factors in classification 
Main groups of insects with familiar and important examples. 

In the study of any group of animals, and especially of one of the 
dimensions of the class Insecta, it will be found quite essential to 
know exactly the relative position and name of the individual species 
we may refer to from time to time, so that we may be in a position 
to know as to what it is we are talking about and what is not. For, 
it very often happens that insects which might appear similar in 
appearance may possess entirely different habits and life histories. 
To avoid possible mistakes, it is always safer to know exactly the 
name, position and relation of each insect as far as possible. It 
will be worthwhile quoting the following remarks of Spence made 
in 1834: <£ Knowledge as to the structure, habits and economy of 
insects ought to be the grand and ultimate aim of the entomologists ; 
but this knowledge can be neither acquired nor diffused without 
systematic classification, which is the dictionary that must enable 
us duly to read the great book of Nature.’’ As is evident, it is 
possible to divide insects in various ways based on different criteria 
such as structure, habits, behaviour, etc. ; hut the system generally 
used by Entomologists is mainly based on the structural features 
of the adult insect, especially of the wings and mouth parts and on 
the type of metamorphosis insects undergo during their develop¬ 
mental stages. 

I used divisions. Based on these main criteria the group of 
insects which is known as the class Hexapoda was divided origi- 
nally by the famous naturalist Linnaeus into seven subdivisions 
called Orders. Until recently, writers like Sharp and Lefroy have 
been adopting a nine order classification. However, later studies 
made by modern Entomologists on the affinities of the members 
these original orders and on newly discovered forms have shown 
that the class is capable of being divided into two dozen or more 
distinct orders as shown below :— 

MAIN DIVISIONS AND ORDERS OF THE CLASS INSECTA, 
Sub-Class A, AFTERYGOTA— 

Insects without wings at any stage—Primitive forms—No 
marked metamorphosis—-Small creatures—Includes tlires 

orders formerly grouped as Apt era. 

Order— 

1, Thysanura. 

2. Oellembok, 
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-Protura —Recognized by some is 


A third order of Apterygota- 
omitted in this arrangement. 

Sub-Class B. PTEjRYGOTA— 

Insects with or without wings but showing relationship or 
descent from winged forms; Metamorphosis, partial or 
complete, includes two divisions as below 

Division A— 


Exopteeygota (Hemiinetabola)—Insects in which the wines 
develop from outside ; no pupal stage in development: nymphs 
with compound eyes. 

Order— 

3. Orthoptera. 

4. Dermaptera. 

5. Thysanoptera* 

6. Hemiptera. 

7. Homoptera. 

8. Anoplura. 

9. Isoptera. 

10. Mallophaga. 

11. Odonata. 

12. Embioptera, 

13. Psocoptera (Corrodentia). 

14. Plecoptera. 

15. Ephemeroptera. 

Division B— 

Endopterygota (Holometabola) 

—Insects developing wings from 
within and with a pupal stage 
during development; larva® 
without compound eyes* 

Order— 


16. JNTeuroptera. 

17. Mecoptera.. 

18. Trichoptera. 

19. Coleoptera. 

20. Strepsiptera. 

21. Lepidoptera. 

22. Diptera. 

23. Siphonaptera (Aphaniptera). 

24. Etymenoptera. 

It will be seen from the above that at present about two dozen 
distinct insect orders are recognized. The marked increase in the 
number of orders from the original number is chiefly due to more 
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thorough and detailed studies especially of the numerous insects 
that were ongmrUy dumped into a heterogenous order under the 
name Nmroptera which has, on this account, been split up into 
many different groups. In fact, almost all the groups of the'old 
nine order system excepting the Hymenoptera, Lepidoptera and 
Thysanoplera have been re-arranged. Each of the various insect, 
orders is again subdivided into families, and each family includes 
a number of gonora and species. A very brief account of the main 
_ r.tmgiushmg features of these orders, especially the economically 
importanc ones with familiar examples from each is added below 

. 1 : Thysanum.— This group includes small insects which are 

primarily wingless and. exhibit no metamorphosis. The head has 
long leelers ana the mouth parts are adapted for chewing ; the body 
is usually sort and often, covered with scales or hairs with the abdo¬ 
men having ten or more segments. The common household insect— 

Tt f 1 ’ (F M 347 > is * Epical example of this order. 

H .h«d a natoisxi soit scaly body with three tail processes. 

, 2 - Collembola. —These are minute forms known as 1 spring 
tans and snow flies’. In fundamental features like absence 
o Wings and metamorphosis having chewing mouth parts they are 
sim lar to the Thysanura. They differ from the latter in having 
only six abaom nal segments and possessing a characteristic forked 
appendage on the first abdominal segment. Very little is known 
of tnese insects from India though some species of Collembola are 
known to be pesos m Europe and other countries—especially oh 

(mushrooms )- °»® species (Isotoma minos. " I) ) 
(big. 5o) has oeon noted by the author in damp situations in parts 
ot tbouth India. r 



3. Orthopte.ra.~Ml the insects of this group have the typical 
biting mouth parts and the metamorphosis is a gradual one tho 
young ones resembling the parent in all essential structural features 
and habits. Tho typical winged forms have two pairs of wings of 
which the front pair is narrow, straight and thickened, while tho 
hind pax is Urn. membranous and kept foldod like a fan under the 
front wings. The antennas are generally long and conspicuous • 
the prothorax is largo and forms a prominent shield. The logs are 
largo and often the hind pair is stout and adapted for leaping The 
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anal region of the abdomen beam some processes called cerci in some 
species and some female insects have a well developed and conspi¬ 
cuous ovipositor. The order is a fairly large one and includes some 
large sized insects like big grasshoppers and long stick insects. The 
important families included in it are the cockroaches ( Blatidee ), 
grasshoppers, locusts, etc. (Acrididce), the long horned grass- 
1 toppers (TeMigonidce). the mantises (M antidoe), the stick and leaf 
insects (Phasmidm) and the crickets (Qryllidae). Of these different 
families, the Acridiidae, the Gryllidse, the Locustidee and the 
Blattidse include forms which have some economic importance 
as injurious insects. The rice grasshopper (Hieroglyphics 
banian , F.), surface grasshoppers of different kinds ( Chrotogonus 
spp.), the wingless Deccan grasshopper (Golemania sphenarioides , 
B.), the field and house crickets (Gryllus spp.) and the household 
cockroaches (Peripkmeta and Blatta spp.) are well known among 
them. 


4. Dermaptera. —This order which is closely allied to Orthoptera 
includes the Earwigs easily recognized by the peculiar anal forceps 
and their curious hind wings. The earwigs have not so far exhi¬ 
bited any striking economic importance in South India. 

5. Thysanoptera. —The insects of this order—popularly known 
as thrips —are active, soft bodied, minute forms ranging between 
1 /20 and 1 /4 of an inch in size. They are chiefly characterized by the 
wings having fringes along the margins which gives the order its 
name—Thysanoptera (fringe winged forms). They have a type 
of mouth parts which is adapted for lacerating the soft parts of 
plants and sucking the juice, a stage more or less intermediate 
between the chewing and sucking types. The arrangement of these 
paits is not also symmetrical in them, one of the mandibles being 
considerably reduced or wanting. The winged forms always have 
four wings with the characteristic lateral fringes. The insects undergo 
only a partial metamorphosis though the later nymphs pass through 
a quiet pupa-like stage before assuming the adult condition. Thrips 
are usually plant feeders and are generally found inside flowers, on 
tender foliage, under bark and often inside leaf and shoot galls. 
Some of those insects are well-known crop pests. Well known forms 
are the onion thrips ( Thrips tabaci, L.), the chillies thrips ( Scirto - 
thrips dorsalis , IT.), the rice thrips (Thrips oryzee, W.), the grape 
thrips (j Rhipiphorothrips cruentatus , H.), and the ground-nut thrips 
(Heliothrips indicus, B.). 

6. Hemiptera or Rhynchota .—This order and Homo^tera 
include various kinds of insects known popularly as bugs, which 
are chiefly characterized by the presence in all their stages of life 
of suctorial mouth parts forming a piercing proboscis and by the 
incomplete metamorphosis in development. The order Heteropiera 
includes such of those bugs which have the forewings half homy 
and half membranous (hence also known as Hemiptera,) ; when at 
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rest the wings remain folded on the back. This group includes 
numerous piano ougs, especially those with stink or scent glands. 
Familial and economically important families are the stinking 
plant bugs (Pentaiomidce) including the green plant bug, the lablab 
bug, the cabbage bug, the paddy striped bug and the jasmine bug ; 
the families of large sized leaf bugs (the Goreidm , the Lygeidce and 
the PyrrhocoridcB) including the rice bug, the dusky and the red 
cotton bugs ; the lace-wing bugs ( Tingidoe ) including those on 
plantain, brinjal, ocimum, etc. ; the predatory assasin bugs 
(Eeduvidos), the mosquito bugs (Mvrid.ce) including the destruc¬ 
tive cholam earhsad bug, the betolvine bug and the tea mosquito ; 
aquatic bugs of different kinds known as water boatman, giant 
water bug, water scorpions, etc, ( Belostomidoe , Nepidce, Noto- 
nechdoer and Gorixidoe) and the degenerate wingless parasitic bed 
bugs (Gimicidce). 

7. Homoptera .—These insects form an equally big group 
which includes numerous families. With a few exceptions, the 
great majority of these insects are comparatively smaller in size 
than the Hetcroptera and many of them are aberrant and degene¬ 
rate m structure—some without wings, some with one pair of wings, 
some fixed in the adult condition and so on. These are different 
from the Reteroptera particularly in the structure of the wings. 
In the winged Homoptera these organs are throughout of a uniform 
leathery or ^membraneous structure and they generally remain 
sloping, roof like over the abdomen. The head is not as clearly 
marked off as in the Heteroptera, being bent and placed more or less 
oetween the front legs. The sub-order includes some well-known 
families of economic importance ; the important ones are leaf 
hoppers (J as siaee) found on paddy, mango, cotton, etc., the cane 
liy family ( Fulgoridm ), the spittle insects (Gercopidoe), the tree 
hoppers (Membraddcs), the jumping plant lice (. Psyllidoe ), the white 
flies (Aleurodidoc),' the plant lice ( Aphididos ), the scale insects and 
mealy bugs (GDecides) and the singing Cicadas (Gicadidce). 

8. Anoplura .—These are wingless parasitic insects which live 
as blood-sucking forms on higher animals and man. They include 
the human and cattle lice. (See Chapter XX.) 

9. Isopier a .—This includes the notorious white ants or 
Termites -which are well known as social insects living in colonies 
and exhibiting remarkable differences among their individuals and 
in their habits. (See p. 397.) 

10. Maliophaga (Bird lice )—These are small flat wingless 
forms about 1/8" long. They are found on the bodies of domestic 
buds like row is, ducks, turkeys, etc., and these are different from 
the sucking lice on domestic animals, monkeys and man (Anoplura) 
since they have chewing mouth parts and do not suck blood. 

11. OdoMita.- Tins order includes the easily recognizable 
dragon flies which are commonly found flying in the vicinity of 
ponds and streams catching and feeding on small animals. These 
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have large heads with chewing mouth parts and four equal-sized 
wings which are thin and well supplied with nerves. The young 
ones of these creatures are aquatic in habits. 

12. j Embioptera. —Very small dark delicate insects, wingless 
or with four equal sized wings with few veins. The prothorax 
is small while the moso*-and metathorax are long. These insects 
are rarely noted and are not of any economic importance. Some 
of them live in silken tubes. 

13. Psocopiera (Corrodentia), —This group includes the book 
lice which are very minute delicate insects o&en found running 
about among old books, papers, pictures and occasionally causing 
some damage to them. 

14. Plecoptera .—These known as e Stone flies 5 are generally 
found near streams and ponds. They have four wings and chewing 
mouth parts. The larvse are aquatic. 

15. Ephemeropiera .—These are known as ‘May flies 5 , they really 
have two or three long many jointed tails. They are found flying 
in swarms and attracted to lights. The nymphs are aquatic in habit. 

16. Neuroptem .—This name under which a variety of insects 
were grouped until recently has now become restricted to include 
only the insects known as ant Hons , lace icings and forms closely 
allied to these. These are predatory in habits and do some beneficial 
work by feeding on plant lice, etc. They have very delicate lace 
like wings. The whitish eggs of these lace wing flies are generally 
found in slender rows on leaves of different cultivated plants. 
The ant lions are the creatures which make funnel shaped traps 
along sandy tracts to entrap small creatures for food. 

17. Mecoptem .—These are seldom noticed insects and are 
known as ‘ Scorpion flies 5 because of the peculiar swollen and 
upturned tip of the abdomen in the well known, forms of the order 
(Panorpidce). These are carnivorous in habits and are not of any 
marked economic importance. 

18. Trichoptera .—In this order are included small moth-like 
forms commonly found near tanks, streams, etc., and known as 
‘Caddis flies’. They are usually less than an inch in length and 
have four wings ; the larvse which are aquatic in habits cover their 
bodies with curious cases. These insects form the main food of 
fishes in most places. 

19. Coleoptera. —As far as we know, the order Coleoptera 
(Beetles) is the largest and includes more known forms than any 
other order of insects. The structure of the wings in these insects 
is quite characteristic of the members of this order. The front 
pair of wings known as the elytra are hard and thick in structure 
and serve as a sort of sheath or envelope for the thin, membra¬ 
nous folded lower wings. When at rest, the inner margins of the 
two elytra meet along the median dorsal area in a straight line. 
The lower wings function as the real organs of flight and, during 
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flight, the front wings are merely kept stretched outside on each 
side The mouth parts are of a distinctly mandibulate type as 
in the Orthoptera, though in the beetles called ‘ Weevils ’ the parts 
are drawn forwards into a beak or snout. All Colooptera pass 
through a complete metamorphosis. Though similar in these 
fundamental features, we find numerous variations and structural 
peculiarities among beetles. The order includes numerous fami¬ 
lies, of which some are of very great economic importance. More 
important of such families arc the rose chafers (Melolonihidce) 
the palm beetles ( Dynastidce ), the lady-bird beetles ( Coccinellidce j 
many of which, are beneficial, the flat-headed borer beetles or jewel 
beetles (Buprestidoe). the round-headed borer beetles or longicorns 
(i Oerambycidoe ), the blister beetles (Meloidce), the pulse beetles 
(Bruchidm), the numerous loaf beetles ( Chrysomelidoa ), the well- 
known snout beetles or weevils ( Curculionidce) and the bark and 
shot-hole beetles ( Scolytidcc). There are numerous other families 
which are of very minor importance from an economic point of 
view. The palm weevil ( Rhynchophorous ferrugineus, F.), the rice 
weevil ( Sitophilus oryzce, M.), the fruit trees stem borer (Batocera) 
the pumpkin beetles {Aulacophora spp.),the rice hispa (Dicladism 
(Hispa) armigera 01.), the grape flea beetle (Sceledonta strigicollis. 
M.)> anc *-the epilachna beetles [Epilachna spp.) are some of the 
notorious beetle pests in South India. 



FIG* 56. —-Indian stylops (Strepsiptera ), 

1 Male of (Trydactylophagus mysorensis. Subr.) 

2 Female of {Pynlloxena compact us. Pier). 

% Tri&ngulin larva of (1 ). 


[After T Submnaniam f Mysore] 
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20. Slrcpsiptem (Stylops). —This group was till recently 
considered to be a subdivision of the Colooptera. It is a very small 
group of minute aberrant insects which are parasites on some 
bees, wasps, leaf-hopper bugs, etc. The males and females differ 
extraordinarily in structural characters (fig. 56). The former are 
winged, the first pair being reduced to stumps and the hind pair 
large and fan-like ; the eyes are stalked and the antennae leaf-like ; 
the female is a worm-like bag without feet, eyes or feelers, (fig. 
56-2). The mouth parts are degenerate biting structures. The 
insects undergo a complete metamorphosis. These are popularly 
known as Stylops and the hosts parasitised by these insects are said 
to be stylopised. Very little is known of these insects in India 
and the little information, wo have of the few known ones is to be 
found in the papers by T. V. Subramaniam, the former Mysore 
Entomologist. 

21. Lepidoptera. —In numerical strength this order stands 
next to the beetles and includes numerous forms of very great 
economic importance. The members of this order are specially 
characterized by the scaly covering of the body and wings and the 
characteristic structure of the feeding apparatus which is a long 
tube remaining curled up like a watch spring under the head when 
the insect does not feed ; during the act of feeding the tube 
unwinds, reaches the food material and pumps up the liquid nutri¬ 
tion. One important feature in this group is, that while the adult 
insects possess the above described sucking mouth parts, in the 
young ones—-which are known as caterpillars —the feeding appara¬ 
tus is of the ordinary mandibulate type. All the Lopidoptera 
pass through a complete metamorphosis and from an economic 
point of view it is the caterpillar that is, in most cases, the really 
injurious stage of these insects. The order includes all moths and 
butterflies. The latter are generally day flying insects and include 
fewer groups of economic importance than the moths which are 
usually nocturnal in habits. Numerous families are included in 
this order. The more important of the families of economic impor¬ 
tance in the subdivision of moths (Het&rocera) arc the family of stout 
moths (Noctuidce) which includes the species of the numerous cut¬ 
worms like the tobacco caterpillar and the paddy swarming cater¬ 
pillar, the loopers and semi-loopers found on castor, tobacco, etc.; 
the leaf and borer caterpillars (Pyralidx) which include the borers 
in paddy, sugarcane, etc. ; the Hawk moths (Sphingidx) adults of 
sphinx caterpillars found on gingeliy, lahlab, grape-vine, etc.; the 
hairy, caterpillar moths (Arciiidx) which are often serious pests on 
cumbu, cholam and groundnut; the tussock moths (Lymaniridm) 
found on castor, mango, gogu, etc. ; the slug caterpillars (. Lima- 
codidce) found on mango, castor, palms, etc. ; the leopard moth 
(Cossidce) found as borer on agathi; the two families of silk¬ 
worms, viz., Bomhycidce including the mulberry silk-worm and 
Samrnidm including the tassar and eri worms and the numerous 
families of small moths including leaf miners, fruit borers, etc.. 
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which are generally grouped under the designation Microlepidop- 
tera. The subdivision of butterflies (. Rhopalocera) as stated above 
does not include as many forms of economic importance as moths. 
The group known as swallow tailed butterflies (Papilonidce) though 
including numerous species of very pretty forms does not contain 
any insects of economic importance excepting the species feeding 
on rutaceous plants like oranges, lemons, pomelos, Murrayia, 
etc. Under ohe lonus known as skippers ( Hesperiidce ) we have 
those on paddy, sugarcane, turmeric and coconut; the blue butter¬ 
flies {Lymnidos) include insects like the pomegranate fruit borer, 
the cow pea butterfly and the citrus leaf folder ; under the white 
and yellow butterflies (Pisridoe) we have the agathi and cassia 
feeders and the last group (Nymphalidoe) includes some of the com¬ 
monest butterflies of the plains, such as those found feeding on 
Calotropis, Cassia and Nerium; the horned paddy caterpillar, 3 the 
castor butterfly and the famous protectively colored Kallima 
(fig. 39) are examples. 

22. Diptera. —The forms included in the order Diptera are 
popularly known as flies and are easily distinguished from all other 
insects by the possession of only two wings—hence the name of the 
order. The hind pair of wi ngs is reduced to two small pieces called the 
Halteres or balancers, and it is only the front pair, the mosothoraoie 
pair, which functions as the organs of flight, though the halteres 
help the insect in properly balancing itself while flying. Though 
the mouth parts of Diptera are primarily of a suctorial nature, two or 
more modified types of such a mechanism aro mot with ; the more 
important ones are the piercing type found in the case of mosquitoes 
and other blood-sucking flies and the sponging type of the house-fly 
and other non-blood sucking Diptera. All flies pass through 'a 
complete metamorphosis with a distinct pupal stage. In some 
forms the pupa has a distinct cocoon ( Gydorrhapha ) as in that of the 
house-fly, in others the pupa has no special covering (Orthorrhapha) 
A few flies like blue bottles and horse flies are viviparous and give 
birth to active maggots instead of eggs. This order is divided into 
numerous families including some forms which are of great economic 
importance. The more important of such families aro the gall-flies 
(' Cecidomyidoe) represented in South India by the paddy gall-fly 
(■Pachydiplosis oryzce,\N.) and the gingelly gall-fly ( Aspondylia 
sesami, F.), the mosquitoes (Culicidoe) including some "malarial [Ano¬ 
pheles spp.) and non-malarial ( Gulex spp.) forms, the moth and 
sand flies (Psychodidce), the cattle and horse flies (Tabanidce and 
Hippoboscidce ) attacking cattle and other domestic animals the 
fruit flies (Trypstidce) found especially on mangoes and cucurbita- 
ceous fruits [Ghacetodacus incisus, W. and 0. ferrugineus F ) the 
stem and shoot boring flies (Anthomyidce and Agromyzidce) of some 
cereals and pulses (Atherigona spp.), the group of common fli 9S 
[Muscidm) including the common South Indian house-fly [Musca 
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nebulo ), the scavenging flesh hies (> Sarcophagidce ), the hot flies of 
cattle and horses (Oestridce), the group of very useful flies (Tachinidce) 
which are parasitic and act as natural enemies of numerous insect 
pests and the hover flies (Syrphidce) some of which are predatory on 
plant lice. Among the other groups of the order are the crane 
flies ( Tipulidos ), robber and soldier flies (Asilidce and Stratiomyidoe) 
and the bee flies ( Bomhylidce ). 

23. Aphaniptem (Siphonaplsra). —This division of insects 
which includes the fleas was till, recently included under the Diptera 
as a sub-group but it has now been given an independent status 
as a separate order. These are small insects (fleas) with the body 
laterally compressed and the hind legs well adapted for jumping. 
They have no wings and the mouth parts are adapted for piercing 
and sucking. The insects undergo a complete metamorphosis and 
the different stages can be found in the haunts of rats, dogs, etc., 
and in dusty and unclean corners of rooms in buildings. Thev 
have only simple eyes and the antennae are small and concealed. 
These insects live as blood-sucking ectoparasites o.u higher animals 
like dogs, cat, rat, etc. Common examples of these are the rat 
(Xenopsylia cheopis ), the cat ( Gt&nocephalus fells) and the human 
(Pulex irritans) fleas of which the rat flea is known to carry the 
germs of plague from rats to human beings. 

24. Hymenoplem .—-This is a distinctly differentiated and 
well-known order and has not undergone any marked changes from 
the fundamental old classification. All the forms included in this 
order have a complex arrangement of the mouth parts showing 
different grades of a combination of biting and suctorial parts. 
The winged forms possess two pairs of wings ; the structure of these 
is quite characteristic of the order in being medium sized, hyaline 
and possessing fewer veins unlike as in the dragon flies or other 
insects. The fore wings are larger than the hind ones and these 
latter are closely attached to the posterior margins of the front 
wrings often by means of a row of small booklets. All Hymenoptera 
pass through a complete metamorphosis. The possession of a 
stinging organ is common among the Hymenoptera and many 
females possess a conspicuous ovipositor which, in some cases, is 
longer than the -whole body of the insect. In this group we not 
only come across numerous parasitic forms, many of which possess 
considerable economic importance as natural enemies of several 
insects which are pests, but we have also the useful honey bee and 
other forms which are beneficial as flower pollinators. Examples of 
maternal care of the offspring and social life are found in this order 
much more than in any others. The order includes all the insects 
falling under the main groups known as ants ( Formicidoe ), the 
numerous bees including the leaf cutter bees, carpenter bees, the 
honey bees and parasitic bees included in a big group ( Apoidea ) and 
a host of other subdivisions including numerous hymenoptera 
known popularly as wasps. This latter includes the saw flies 
(Tenthredmidce), the hunting, digger and ground wasps {Pompilidaz, 
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Diagram showing the comparative size and approximate 

KNOWN STRENGTH OP EACH OF THE IMPORTANT INSECT 
ORDERS. 


COLEOPTERA 

(Beetles) 

LEPIDOPTERA 

(Moths and Butterflies) 


250,000. 

Known 

forma. 


- 0 , 000 . 


HYMENOPTERA 

{Ants, Bees, Wasps) 

DIPTEEA 

(Flies) 


- .- 86,000 


-75,000. 


EHYNCHOTA 

(Bugs) 


-55,000. 


ORTHOPTERA 

(Grasshoppers, 
Crickets, etc.) 

NEUROPTERA 

(i Dragon flies. White- 
ants, etc.) 

APTERA 

(Silver fish, 
etc.) 


19,000. 


,16,000. 


1,500. 


Approximate number 
of known insects 
about 625,000 species. 


THYSANOPTERA 

(Thripa) 


— 700 . 



PART II 

ECONOMIC ENTOMOLOGY. 

CHAPTER VII. 

Economic Role of Insects. 

Different aspects of .Entomology—-Economic Zoology—Insects and man—Popular 
classification of Insects— >ood and bad insects, Insect-posts and factors 
governing their outbreaks. 

As stated before, insects, like all other animals, may be studied 
from different view points. The term Entomology, in its widest 
sense, includes a study of insects in 0 ?] their various aspects and 
some of these latter go to form specialized branches of Entomologi¬ 
cal study, though they are all very closely related to each other. 
That aspect of the science, which is more or less comprehensive, 
includes the study of the general characters of all insects including 
their structural features, activities, life-histories, classification, dis¬ 
tribution, affinities and all such factors from a scientific and 
biological standpoint—may be termed General Entomology . The 
matter in the last six chapters might have given the reader a very 
brief idea of this important and very wide field of insect study. 
Another aspect of Entomology is the special study of insects from 
the standpoint of their numerous relations and activities affecting 
the interests of man. This branch of Entomology which evidently 
deals with, the role of insects in the economy of man is known as 
Economic Entomology . Just as Entomology is a special branch of 
Zoology, Economic Entomology forms a subdivision of the subject 
of Economic Zoology which is far more comprehensive, including 
as it does not only the study of insects but that of all living animals 
in their relations" to man. Wilson, the late Chief of the United 
States of America, Biological Survey, has very beautifully summed 
up the importance of Economic Zoology and the value of the eco¬ 
nomic zoologist in his relations to human activities in the following 
words :— 

“ In its relation to public welfare economic zoology is of the most vital and 
far reaching importance. Animal life from its lowest organise s, among yhich 
lurk some of our deadliest fees as well* as beneficient friends, to the highest 
vertebrates, touches and affects ou> lives and v. el fare in innumerable ways. It 
must be studied in all its phases as never before to guard against previously 
unsuspected or little known diseases of man a d domestic animals as well as to 
develop the wealth and ever increasing variety of products from which we obtain 
food, medicines, cloth i-g, dyes, ornaments and an endless number of useful 
articles. No man can he considered veil informed who has not a considerable 
knowledge of economic zoology in its more direct relationship to human life, 
while to tho scientific investigator the subject has the charm of endless variety 
and service to mankind.*’ 
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The economic aspect of Entomology very intimately concerns the 
cultivator, the stock breeder or the householder, and the main object 
of this book is to deal with this important economic side of the 
subject with special reference to South Indian insects. 

Insects and man .—It is well known that from very early days 
when half civilized man gave up his nomadic and predatory habits 
and began to raise crops and tend cattle in settled localities the 
normal conditions of life in nature started undergoing changes in 
various ways ; animals, plants and man came into more frequent 
contact and conflict than before and the struggle for existence and 
supremacy among them has continued ever since. Speaking of the 
relations existing between man and animals, it might be safely said 
that no group of animals has so far approached insects in their inti¬ 
mate relations with man and his belongings either in diversity or in 
magnitude. It is common knowledge that insects affect human 
interests both for good and evil though their injurious proclivities 
are better known to us than the beneficial aspects of their activities. 
Nor can we conclude that all insects as a group have something 
or other to do with man since there are a good many forms which do 
not directly affect human interests either for good or evil. 

Popular classification of insects .—From the above facts and 
based mainly on the economic aspect of the subject we can con¬ 
veniently classify all insects into three convenient groups, viz., 
Harmless, Injurious and Beneficial forms. For the present we can 
leave out of consideration the first group which, though including 
thousands of insects, is not at present found to affect the economy 
of man. It must, however, be noted that there are no hard and 
fast rules in nature which prevent any insect from changing its 
existing habits and thereby affecting human interests ; it is quite 
possible that altered conditions might now and then turn a harmless 
insect into an injurious form and vice versa. Coming to the other 
two groups which constitute the really economic forms, we can 
conveniently group them into special categories according to the 
nature of the good or evil the different forms are capable of pro¬ 
ducing in the economy of man. The following tabular arrangement 
will be found explanatory of this popular classification of insects 
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of no economic 
importance. 


of economic 
importance. 
Economic Entomology. 


Injurious insects. 


Beneficial insects. 


Pests of 
cultivated 
plants 
(crop pests). 


Pests of 
cattle and 
domestic 
animals. 


House ho d 
and disease- 
carrying 
insects. 


Agricultural Entomology. 


Veterinary and Medical 
Entomology. 


Productive insects. 


Helpful insects. 


Silk. Lac Honey. Insects as 

drugs, ornaments, 
food, etc. 


Parasites. Predators. 


polUn^ors. Weed kiIlers - Scavengers, 

etc. 
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Beneficial and injurious insects —Being familiar only with the 
injuries done by insects which are commoner and more evident, our 
farmers, often doubt whether there can be any good insects at all. 
Most of them do not have any proper ideas of the good services 
rendered by many insects. It is therefore desirable that every 
farmer should realize that among insects there are several forms 
which are beneficial to him and learn to recognize the good from 
the bad and not condemn them all alike! “ The first step towards 
vanquishing an enemy ” in the words of Curtis “ is to ascertain 
correctly its habits, the next is to be certain of its appearance as not 
to mistake one party for another, and a third and no less important 
object is to be well acquainted with our friends and allies.” From 
the table it may be clearly found that beneficial insects help man 
in different ways in the same maimer as injurious ones cause him 
damage and loss. Though it has to be admitted that there are some 
insects which are beneficial to man in different ways, as far as we 
know, the number of injurious insects and the extent of damage 
caused by them are far greater than the gains caused by good insects. 
In this country though our farmers and householders are aware 
of the different forms of damage caused to crops and other things 
they have no clear ideas of the enormous losses periodically caused 
by insect pests of sorts, nor have we any accurate or reliable statis¬ 
tics of such periodical losses. To the average farmer it is only the 
occasional flights of locusts or plagues of caterpillars which appear 
to impress him as pests, while he is blind to the many other insects 
which silently but steadily levy a heavy toll on our belongings year 
after year. Ihe following remarks of two well-known American 
entomologists might give us some idea of the possibilities of insect 
damage and consequent material loss to any country 

“ It costs the American farmer more to feed his insect foes than it does to 
educate his children. 1 


“ The yearly losses from insect ravages to crops aggregate nearly twice as 
much as it costs to maintain our army and navy, more than twice the loss by fire, 
twice the capital invested in manufacturing agricultural implements and nearly 
three times the estimated value of the products of all the orchards and vineyards 
in the United States of America.” 2 


Taking only one casual example in India, the rice weevil causing 
damage to rice and other stored products all over India and Burma 
—the approximate annual loss to India due to weevil damage has 
been computed to be over hundred million rupees.® 

Insect pest outbreaks .—Any insect or for the matter of that any 
animal or plant which becomes a source of trouble or loss to us is 
generally considered a pest, and among insects such forms a,ro 
numerous and are of different kinds as may be seen from the 
grouping in the above table. An insect generally assumes the role 
of a pest when it causes appreciable damage and loss to our crops 

-- ■ 1 Websten 2 Slingerland. 

3 ^el Patou—' ‘ Pamphlet on Burm a Bice ”—191 2. 
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or other belongings ; and when such losses are very serious and sub¬ 
stantial the insect is marked as a major pest. When the damage is 
slight or not worth reckoning or only occasionally serious the insect 
responsible is then regarded as a minor or sporadic pest according 
to the degree and frequency of its appearance. It is well-known 
that due to the action and reaction of various forces in nature 
what is known as a “ Balance of life ” is generally maintained in 
nature. Under normal conditions in the living world, the lives of 
plants and animals are so wonderfully adjusted that the extraordi¬ 
nary increase or multiplication of any one species to the detriment 
of another is held in check. It is believed that the most important 
factors which play their part in keeping such a normal balance of 
life in nature are of food, climate and enemies. 

Balance of Life in Nature. 

A. Chief factors maintaining the balance— 

(1) Food. 

(2) Climate. 

(3) Natural enemies and diseases. 

B. Chief factors upsetting the balance — 

(1) Growing of single crops in large areas. 

(2) The destruction of forests, 

(3) The destruction of insectivorous animals. 

(4) The frequent transport of animals and plants from place 
to place. 

Many forms of life, especially lower animals often die of starva¬ 
tion and if they happen to depend on particular plants for their 
food, the absence of this latter during certain seasons checks their 
growth and multiplication; in the same manner extremes of 
climate also act as important checks to multiplication of various 
animals and plants. The presence of various carnivorous animals 
which depend for their food on other forms of life also contribute 
their own substantial share in checking the multiplication of various 
smaller organisms. To these carnivorous enemies may be added 
the various diseases and maladies due to fungoid or bacterial nature 
which levy their toll on organisms of various kinds. It is only 
when one or more of these important natural checking factors are 
prevented from playing their parts freely that the normal equili¬ 
brium in nature is upset and opportunities offer themselves for the 
abnormal increase in some forms, which become posts. One of the 
most potent causes which helps to upset this balance is the part 
played by human agency. For, as civilization advanced and man 
began to conquer and control nature in various ways, numerous 
changes have been brought about in the life conditions of almost all 
organisms in the world and especially has it been so among the 
lower forms like insects, etc., and such changes account for the 
occasional multiplication of certain forms of life which consequently 
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become pests. Some of the more important human influenced 
which help to upset the even level of insects in nature are—the 
growing of single crops in, extensive areas, the destruction of forests 
for various human needs, the indiscriminate destruction of insect 
enemies such as birds, reptiles, etc., and the frequent and thought¬ 
less transport of various forms of undesirable plants and animals 
from one country to another. These causes which take place daily 
must, to a greater extent, account for the frequent appearance of 
pests in these days. When we briefly examine these important 
factors, we find (1) The growing of single crops in the same locality 
in extensive areas helps any insect feeding on such plants to increase 
and multiply ; for, unlike as in the old days when such insects had 
to search out their food plant in the jungles and in that attempt 
risk several enemies and climatic influences, in a modem cultivated 
field a cholam or cotton insect is able to get plenty of food in the 
same field and thereby escape the operation of the checks mentioned 
above, viz., food, enemies and climate. (2) The destruction of 
forest areas nowadays for various purposes, besides upsetting the 
physiographical and meteorological conditions of any area, has 
gradually driven several insects originally living on forest vegetation 
to transfer their activities to economic plants and thereby become 
pests. (3) The reckless destruction of animals like insectivorous 
birds, reptiles and mammals and the conscious or unconscious 
extermination of numerous insects feeding on insects (Entomo- 
phagous) * effectively interfere with the functions of many creatures 
which act as natural checks of several pests. (4) * The frequent 
transport of plants and animals from one country to another for 
man’s needs without in the least realizing or foreseeing the dis¬ 
advantages has often caused disastrous results in some cases. The 
introduction of the rabbit into Australia and the mungoose into the 
West Indies and the consequent realization of these two as blunders 
are classical examples in that direction. 

The four factors noted above are, as far as we know, the most 
important agencies frequently upsetting the natural balance of life 
and helping various organisms to multiply or get destroyed abnor¬ 
mally and interfere with human interests. But in any case of pest 
outbreak it may be often very difficult to point out exactly which 
of these various factors is responsible for the outbreak ; for, in most 
cases, it may be due to one of these or a combination of one or more 
of these factors. 

* For some details on these two subjects reference may bo made to the author’s 
papers of 1932 and 1933—-Appendix E. 
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Insect Pest Control. 

Essentials in Pest Control. 

Essentials in insect pest control—Different factors of control—Natural control 
—Artificial or applied methods of control. 

Insect control stimuli and essentials in that direction .—The most 
important of the numerous stimuli which have contributed to the 
increased study of Economic Entomology in modern days have un¬ 
doubtedly been the various attempts made by man at devising ways 
and means of controlling pests of various kinds. Having realized 
that the frequent outbreaks of insect pests are chiefly the results of 
his own conscious or unconscious activities through centuries, man 
has also been devising, from time to time, various methods for keep¬ 
ing under control pests of different kinds in most of the countries 
where scientific methods of agriculture have become pretty well 
established. For an effective and economic application of the 
different methods of control so far known, it is essential that one 
should possess correct ideas of the insect pest he has to deal with. 
It may be emphasized that a knowledge of the life history of an 
insect will be of very great help in adopting the measures suitable 
against particular pests ; such a knowledge will help any one as to 
when, where or how to strike the pest at its weakest point. There 
are some insects which lay eggs in clusters of a hundred or more in 
well exposed places like hairy caterpillars on cholam, cotton, etc,, 
whereas in the caterpillar or adult stage they are very active, dis¬ 
persed and difficult to check. In such cases, the insect can be 
easily and effectively checked by promptly collecting these egg 
clusters and destroying them. There are others where the cater¬ 
pillars or grubs feed gregariously—thousands of them on each leaf or 
branch like the tobacco worm Prodenia while there are still others 
having their vulnerable point in their pupal stage under the soil, 
or in their adult condition such as flying to lights, etc. When such 
cases are known it will be found very easy and effective to adopt 
the control measures in time. An ignorant farmer allows these 
vulnerable points of insects pass unchecked and finds himself in a fix 
when the creature has increased in numbers and assumed serious 
proportions ! When once we get some idea of the ways of an insect 
pest, methods of control become a matter of common sense. It 
need hardly be stated that the best remedial measure is the one 
which is practicable, cheap and effective ; otherwise the remedy 
will become more troublesome than the disease itself. Our farmer 
friends want ready-made medicines which will drive any kind of 
noxious insects like magic. But one who has known a little of the 
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ways and habits of various insects can easily understand the 
ignorance underlying such a request. Such general ideas Regarding 
insects can he easily gained by a farmer by intelligent preliminary 
observations and records made through different seasons for a year 
or two, and then compiling a sort of pest calendar for the tract, 
similar to the ones on the Frontispiece and figs. 76 and 77. There 
is no doubt that as the farmer gets to know his important pests 
and their vagaries, he will himself be able to devise such control 
measures which might suit specific pests and special localities. 

Insect control methods .—All the factors which play their part in 
the control of insect pests generally fall under two main categories, 
Natural and Artificial. 

Natural control. —It is not an uncommon phenomenon to note 
that during certain seasons an insect pest unexpectedly disappears 
or increases in thousands without any interference from man; 
such sudden controls of insects are evidently due to natural courses. 
These factors chiefly include, (1) sudden climatic changes such as 
heavy rainfall, high temperature, etc., (2) natural barriers like 
streams, hill ranges, floods, etc., (3) changes in soil composition 
due to drainage, manures, etc., (4) natural enemies like parasites, 
predators, birds, etc., and their sudden increase or disappearance 
and (5) increase or decrease in the different kinds of fungoid, bac¬ 
terial and other diseases which affect insects and their food plants. 
As has been explained in the last chapter some of these factors in 
nature are the ones which keep up the normal balance of life in 
nature* 

Applied or Artificial control.-— The different measures generally 
adopted by human agency in insect control may be grouped into, 
(1) Cultural, (2) Mechanical, (3) Chemical, (4) Biological and (5) 
Legislative. Some of the methods in these categories may he both 
preventive and curative: some of the cultural and legislative 
measures especially are preventives and help the cultivator in 
keeping away some pests. 

Cultural methods—As stated above many of these measures will 
be found to include also preventives or prophylactics checking the 
outbreaks of pests. The well-known saying that “ Prevention is 
better than cure ” is a very old maxim and is specially appropriate 
in many cases where we have to deal with diseases and pests of 
various kinds; hut unfortunately the very sage advice contained 
in the pithy saying, is more honoured in its breach, than in its 
observance. It may be affirmed that, in the case of many insect 
pests, prophylactic measures will he found far more prac¬ 
ticable and economical, than those adopted to actually fight 
a disease or pest when it has made its appearance, and when it 
often becomes too late to employ preventive measures, or, too 
difficult to resort to curative methods. In certain special cases, 
no other method other than preventives will be found practicable. 
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Some of these cultural methods constitute what may he 
termed as field and plant sanitation. This include (1) Keeping 
the fields clean by regular removal of all weeds is important, 
since many crop insects feed on some weeds when their culti¬ 
vated food plant is not available. Examples of such insects 
are—the Paddy mealy bug, the Rice bug, the Army worm, the 
Sunnhemp moth, the Fruit moth, etc. (2) Pruning of dead 
branches, removal of loose bark, scraping of the unhealthy stems 
and patching up wounds with clay and tar in fruit and other trees 
of economic importance. These measures will kill some insects 
which lurk or hibernate in these situations in one of their many 
stages, and which would otherwise attack the healthy parts of the 
plants in due course. Examples are shoot, bark and stem-boring 
beetles, bark caterpillars, etc. The removal of the dead and split¬ 
ting of crownless rotting palm trees and drying the stems will keep 
away the palm weevil and the rhinoceros beetle in coconut gardens. 
(3) The removal of all crop remains after harvest such as stubbles of 
cereals like paddy and cholam, old cotton, brinjal, sweet potato and 
cucurbitaceous plants. Failure to remove these, allows borers, etc., 
to breed unnoticed and appear on the crops during the following 
season. (4) Proper disposal of litter in cattle-sheds and stables* 
The trouble from domestic and cattle flies can be prevented by proper 
disposal of cattle yard and stable manure in which flies of all sorts 
breed, multiply and become not only a nuisance, but also play their 
part as disease-carriers in some cases. (5) The oiling of stagnant 
pools and ponds to prevent mosquito breeding is a similar measure. 
Under this heading may also be brought the periodical raking up 
of the manure heaps, to prevent multiplication of the rhinoceros 
beetle and other cockchafer larvae which breed in them. 

Other preventive measures. —(1) Treatment of cane setts before 
planting: Before planting sugarcane and grape-vine setts may be 
treated with copper sulphate, dilute crude oil emulsion or tar 
water to prevent white ant, mealy bugs and even borers. 

(2) Other measures of a cultural nature also include some 
which are preventive and some curative in effect. These are (1) 
deep ploughing in generally—To destroy weeds, white grubs—in 
many cases attacking garden crops like chillies, groundnut, etc., 
pupae of hairy and sphingid caterpillars often attacking crops 
like groundnut, greengram, sweet potato and gingelly, this 
method will be found very helpful. (2) Periodical cutting open 
and making up of field bunds for destroying grasshopper eggs in 
paddy areas like Malabar, Ganjam, etc., forms another preventive 
measure in such areas. (3) Flooding of fields when plenty of water 
is available will bring up the insects remaining underground like 
cutworms, white grubs, etc. (4) Crop rotation—It is,perhaps, not 
widely realized that, apart from its agricultural benefits, this 
method of growing crops in rotation on any area is also beneficial 
in checking the multiplication of some insect pests which would 
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otherwise continue breeding in the same area right through the 
year. (5) Digging out and destroying ants’ nests in fields ; white- 
ants attack on wheat, groundnut and cane, and the occasional 
outbreaks of red-ants on brinjal and other garden plants can 
be prevented by this prophylactic measure. (6) Raking 
up and hoeing of the soil around melon plants and around mango 
and other fruit trees like guava, zizyphus, etc., which suffer from 
attacks of fruit flies will destroy the underground pupae of these flies 
and prevent further breeding ; this may be done for plants suffering 
from flea beetle and leaf beetle attacks also—such as the Pollu flea 
beetle in pepper areas, the pumpkin and other leaf beetles and the 
beetle pests of grape vine. (7) Thorough drying before storage— 
The thorough drying and chaff-free storage of harvested crops like 
grains, pulses, oil-seeds, ginger, turmeric, nuts of different kinds, 
pepper, cardamoms, chillies, etc., will prevent the infestation and 
multiplication of many pests like weevils, moths, mites, etc., which 
are partial to such stored products. It has also to be remembered 
that there is no good of storing such clean and healthy seeds in pest- 
infested and unclean cellars and vessels. Small quantities of valuable 
seeds may also be preserved in jars with a layer of sand on the 
top surface ; this is found to prevent weevil breeding in many cases. 
It is only when it is found impossible or impracticable to adopt 
intelligent and prompt preventive measures that the necessity for 
adopting what may be called ‘ Direct ’ curative methods arise. 
These latter include a variety of measures, though the choice of 
the one suitable for a pest depends a good deal on such impor¬ 
tant factors as the nature of the pest and the practicability of the 
control method from the point of view of economy and Local 
conditions. 

Mechanical and physical methods. —These include the various 
manual operations such as Handpicking, Netting, Bagging, Trap¬ 
ping by mechanical devices such as light traps, stickyboards, 
fly, moth, maggot traps, hopper dozers, etc., tarring, banding, 
jarring, heating, cooling, electrifying, trenching, flooding, creating 
barriers, etc. These are adopted according to the suitability of 
each pest concerned, and some of these mechanical devices are 
found to bo eminently suitable against some important pests. 
Netting or bagging is very effective against insects like the rice bug, 
the paddy grasshopper, pumpkin beetles, etc. (fig. 58). 

Light traps —(Fig 59),—Many insects including some well-known 
crop pests are attracted to lights ; the settingup of light traps at 
the very beginning of a season when a phototropic insect pest is likely 
to appear, will nip the pest in the bud and very greatly check its 
multiplication and reduce its menace as a serious pest. Such are 
the paddy stem borer, the groundnut surul, the hairy caterpillar 
moths, the cockchafer beetles, one or two of the sorghum and cane 
borers, the ragi white borer, the spotted jassid of paddy and many 
others. A study of the light trap catches in any area for a fairly 
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long period will give anyone an idea of the incidence of the photo¬ 
tropic insects and the time of the year when they usually appear. 
Even bonfires in field bunds at such seasons will serve the purpose. 



JTIG. 58, —HAND NET. [From S>S.I. J 

Jarring is a common and easy method for leaf weevils on 
different plants and trees. Traps of different kinds are useful 
against leaf hoppers and flies. Trenching and barriers prevent the 
migration of swarming caterpillars. Covering ripening fruits to 
prevent insect attack—Pomegranate fruits of good quality and 
size are kept free from the borer butterfly by loose muslin or 
paper covers which prevent the butterfly from laying the eggs on 
the fruit. Batavian and allied varieties of oranges are often 
covered with cheap bamboo baskets in parts of the Northern 
Circars; this prevents the attacks of the fruit-sucking moth 
which is a bad pest in the area. Banding coconut trees with 
smooth sloping tin plates will prevent rats from going up the trees 
and causing damage to the nuts (fig. 4-06). A similar measure is 
the tarring of the stems of fruit and other trees to prevent white- 
ant infestation. The physical methods of heating, and cooling 
affect store insects of different kinds. Some of the above methods 
are preventive also as stated before. 

Chemical or insecticidal methods. —These measures include 
the control of insects by the use of different kinds of chemicals 
in various ways. Most, of the materials so used are known as 
Insecticides or insect-killing substances. Though the word insecti¬ 
cide literally connotes any substance which kills insects, it has 
nowadays gained a wider meaning also and has generally come to 
be applied not only to different drugs and chemical preparations 
which are actual insect killers but also to those substances which 
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FIG. 60. —SOME BITING INSECTS. 


have a deterrent effect on pests, and it is in this latter comprehensive 
sense that the term is used in this book. According to the nature of 
their action, insecticides are conveniently grouped into two categories. 
Against biting insects (fig. 60) which bite and chew the food, the 
insecticides generally used are known as Stomach insecticides ; 
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these when eaten with the plant tissue kill the insect by absorption 
through the alimentary canal. In the ease of sucking insects which 
take only liquid nutrition (fig. 61) a stomach poison spread on the 
plant surface will not be able to reach the stomach since these 
insects get their food in the shape of sap from within the plant 
tissue; hence the insecticides used for such insects are such which 
will kill them by coming into actual contact with the body surface ; 
these are called Contact insecticides . Besides these two main 
groups of insecticides there are others called Fumigants which 
kill insects by affecting the respiratory system in the form of a 
volatile poisonous gas. There is, in addition, a fourth group of 
insecticides used against insects called Deterrents which make the 
plant distasteful to the insect and which, by their peculiarities, repel 
the creature from the plant. The above grouping, though con¬ 
venient, is more or less an arbitrary one ; for, in some cases, the 
same insecticide may function both as a stomach and contact 
poison or as a contact poison and a fumigant. It is well-known 
that, in many rural areas, farmers are in the habit of employing 
different kinds of sundry drugs and decoctions against different 
insect pests ; though a few of these rule-of-thumb operations possf 3 SS 



FIG. 61. —some sucking insects. 


the nucleus of some of our modern effective measures, the bulk 
of them have been found to be quite ineffective and to consist of 
quack nostrums suggested by rural charlatans and mountebanks ; 
the use of insecticides on rational lines began, only from the middle 
of the last century. 
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Stomach insecticides .■—Most of the insecticides of this class in 
use at present are composed of arsenic, combined with some other 
substance to render it insoluable in water. These are applied as food 
poisons ; very often they are protective, since the application may be 
made even before the insects to be destroyed are actually present. 
The essential properties of a stomach poison are that it should be 
sufficiently toxic against insects, must not harm the plant, and 
should be insoluble in water. These can be used against biting 
insects like caterpillars, beetles, grasshoppers, etc. The more 
important of these stomach insecticides known are the following :— 

Paris green .-—This is a bright green powder the main ingre¬ 
dients of which are copper acetate and copper arsenite (aceto- 
arsenite of copper). As this substance when used alone has a 
tendency to burn the foliage in some cases, it is advisable to mix 
an equal or double the quantity of quicklime to remove or lessen 
the danger of scalding; an excess of lime will not be harmful. 
It can be used both as a spray mixture and a dry powder for dusting. 
In the former case the usual proportion is 8 to 10 oz. of paris 
green to 100 gallons of water. The powder should first be made 
into a thin paste in a small quantity of water and 2 pounds of quick¬ 
lime added ; then the necessary water may be added and the mix¬ 
ture thoroughly agitated before use. For use as powder the sub¬ 
stance may be mixed with four or five times its volume of lime and 
dusted on the plants, either through thin cloth bags or by means of a 
dusting machine. This insecticide is generally sold by chemists 
at a cost of about one rupee per pound. Due to its injury to foliage 
in some cases, it is not as popular as lead arsenate or calcium 
arsenate. 

Lead arsenate .—This is a white substance produced from 
the ingredients lead acetate and soda acetate. It is insoluble 
in water, harmless to plants, and easily applied either in the liquid 
form or as a powder. With regard to the solubility and the corre¬ 
sponding danger of burning the foliage, aresenate of lead is superior 
to other known arsenites such as paris green, calcium arsenate, etc. 
It is procurable either in the form of a paste or as a dry powder 
at the same cost as paris green. The usual proportions are, in the 
paste form 1 oz. to 4 gallons of water, and in the powder form 2/3 of an 
ounce to the same quantity of water. There is no risk even when 
a slightly stronger dose is used. Its efficacy in spraying may be 
increased by adding some molasses and lime to the mixture, 
the usual proportion being 3 pounds of lime and 6 pounds 
of molasses for every pound of arsenate used. As a dry powder 
it is generally mixed in the proportion of 1 pound of the powder 
to 10 or 15 pounds of some neutral powder like wood ashes, powdered 
lime or road dust and dusted as in the case of paris green. Though 
slightly costlier its safety as regards foliage burning and its adhesive 
quality make lead arsenate a safe, effective and popular stomach 
poison and its use all over the world has met with considerable 
success. 
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Calcium arsenate .—This insecticide is more or loss similar 
to lead arsenate, the chief difference being the replacement of the 
heavy lead by the lighter metallic component. It is also sold as a 
white powder and is cheaper than load arsenate. It can be used in 
the same way as lead arsenate either in the form of a liquid spray 
or as a dry dust. From a comparison of the properties and effects 
of the two insecticides it may be stated that while lead arsenate 
forms an excellent spray material as a liquid, calcium arsenate is 
of greater value when used as dust. 

All these stomach insecticides can be used as insect baits also 
in various ways to trap cutworms, underground insects, grass¬ 
hoppers, ants, locusts, etc. The usual method is to mix very small 
quantities of these arsenicals with various attractive and sweetened 
food materials like flour, bran, potatoes, bananas, etc., and leave 
small bits of the poisoned bait in the haunts of the various insect 
pests ; this poisons and kills them in numbers. Among other 
stomach poisons are zinc arsenate and lead chromate which are not 
so very popular as lead arsenate and calcium arsenate. In using 
these arsenical stomach poisons it must be remembered that they 
are all very poisonous, and, as such, all proper precautions should 
be taken to see that there is no danger to human beings, cattle and 
other domestic animals. The materials should be kept properly 
labelled as poison and should be handled only by responsible 
persons. Usually the sprayed or dusted poison completely disappears 
from the plant in about three or four weeks. It is preferable, how¬ 
ever, to use other insecticides against vegetables, fruits, etc., which 
may’have to be used very soon, or if arsenites are used it is advisable 
to use such vegetables after washing them well. Non-arsenical 
materials like sodium fluoride, fluocilicates of calcium, sodium and 
barium and vegetable drugs like Hellebore and Denis are nowadays 
used on vegetables against biting insects. 

Contact insecticides .—Contact insecticides are of various kinds ; 
all of them contain as effective ingredients either some sticky or 
irritant substance, and in some cases, both these. These are gene¬ 
rally sprayed in the liquid form on the infested plants with the 
insects in situ and usually used against sucking forms like plant 
lice scales, mealy bugs, mealy wings, leaf hoppers, etc.; they may 
also be used against very delicate and small leaf eating larva) with 
some success. °The following are some of the well-known contact 
insecticides in use :— 

Soap solution.— A solution of any ordinary bar soap is a simple 
and cheap contact poison against soft-bodied insects like plant lice, 
mealy wings and delicate larvse. A potash soap lomains in 
solution hotter and is more readily sprayed and effective against 
insects than soaps made with caustic soda. One pound of soap 
dissolved in 5 or 6 gallons of water will be found effective 
against plant lice or other soft insects. 

Fish oil rosin soap .—This is a ready-made insecticide sold in 
some of the oil and soap factories. It is available as a dark-brown 
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semi-solid stuff which can be readily mixed with cold water 

and sprayed on the plants to chock all kinds of sucking insects_ 

especially plant lice, scales, mango hopper, etc. The'usual dose 
is 1 pound of the soap to 8 gallons of water; the strength 
of the mixture may be made strong or weak according as the 
insect to be treated has a hard or soft covering. In the case 
of hard scales the dose may be strengthened in the proportion of 
1 pound of the soap to 4 or 5 gallons of water. In some cases, 
a second or third spraying may be found necessary to tackle recently 
hatched nymphs, or those which escape the earlier applications. 

Kerosene emulsion.— This is one of tho oldest known of insecti¬ 
cidal preparations and is generally prepared on the spot when 
wanted ; the usual recipe is as below : Finely divide half a pound 
of soap and dissolve it in a gallon of water by boiling ; remove the 
fire and add 2 gallons of kerosene. The whole mixture should be 
violently agitated until the oil is completely emulsified ; this may 
be done by being pumped upon itself by a force pump. If wall 
prepared, this emulsion will keep long as the stock solution and 
can be diluted with 15-20 times of water before spraying • it may 
be made stronger or weaker according to the kind of insects and 
nature of the plant. With hard water more soap should be used. 
To make the spray stick to the surface an ounce or two of gluo may 
be added to the mixture before spraying. 

Crude-oil emulsion.— This is another contact insecticide made 
on the same principles as kerosene emulsion but with a heavy 
soap made from fish-oil and crude heavy petroleum. Such a 
heavy preparation will have a more permanent and thorough 
insecticidal effect in tropical climates where evaporation is rapid 
In purchasing this insecticide care should be taken to discard 
drums containing old and bad stuff wherein the free black oil 
is found floating on the surface of the contents. Crude- 
oil emulsion is useful against all kinds of sucking insects ; the usual 
spray dose is 1 pound of the emulsion mixed with 8 or lO* gallons of 
water. It can also be used in dilute solutions to wash cattle and 
domestic animals to remove vermin such as ticks, lice, fleas, etc. 
Sugarcane setts dipped in a solution of this substance before planting 
keep off to some extent white-ant attacks, and underground insects 
of sorts are also controlled in fields by mixing some of this stuff 
with irrigation water. In the use of kerosene and other oil washes 
on trees, the liquid should be applied only as a fine mist and not 
allowed to run down the trunk and collect around the tree below • 
this latter will exercise a harmful influence on the tree by the 
accumulation of the insecticide. J 

Sulphur. —Sulphur and its compounds form some of the most 
important of contact insecticides. As a fine dust it checks mites 
on various plants. It is also sometimes mixed with lime, arsenate 
of lead, tobacco, etc., for use as combined insecticide and fungicide 
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Lime sulphur is an efficient fungicide and a good contact 
insecticide as well. 

Tobacco [Nicotine). —Tobacco and its products are some of the 
best known of insecticides at present available ; there are various 
standard preparations of tobacco (nicotine) sold under different 
names. For all practical purposes tobacco decoction can be 
easily prepared when wanted as below:—Boil a pound of 
tobacco (the refuse stems and powder will do very well) in a 
gallon of water for half an hour or by steeping it in cold water 
for a day. In the tobacco decoction, dissolve 4 ounces 
of any ordinary bar soap. This soap and tobacco mixture when 
cool is to be diluted with six or seven times of water and 
sprayed on the infested plants. This will be found useful against 
plant lice and mealy bugs affecting all plants, especially on those 
where the foliage is used and where one would like to avoid the 
smell of kerosene or fish-oil. This is the case when the tobacco 
plant itself is attacked by plant lice as is very often the case. Soap 
when used with tobacco has been found not only as a good spreader 
but also to appreciably increase the efficacy of the nicotine agent. 
Tobacco decoction has been very much in use recently against plant 
lice on tobacco in different parts of the province. As an easily 
available stuff and an effective preparation against most sucking 
insects tobacco has a very promising future as an insecticide. 
Dry side-dressing to prevent insect attacking young and low-growing 
plants, and tobacco smoke will act as a fumigant against very 
small and delicate insects. 

Among other contact poisons known are soaps of sorts, rosin 
soda wash, extracts of Quassia, pyrethrum, derris and other vege¬ 
table drugs and some of tar by-products like phenyl, earbolinuem, 
sanitary fluid, etc. These may be used in various ways and for 
specific purposes as killing or deterring agents. Recently a decoc¬ 
tion prepared from the seeds of the garden plant Thevetia neriifolia 
has been found effective against both biting and sucking insects in 
Coimbatore. 

The recent discovery of the two potent insecticides—D.D.T.— 
Eicliloro-diph&nyl-trichlorwthane and B.H.C.— Benzene hexachloride -—• 
during the last war has been one of the outstanding features in the 
progress of Economic Entomology. Both of them are essentially 
contact poisons, causing paralysis and the eventual mortality 
among insects. They also act as stomach poisons when taken in. 
The chemicals were primarily evolved for the control of disease¬ 
carrying insects like mosquitoes, flies, etc., but are now being 
exploited and rapidly perfected for use against insect pests attacking 
field crops and stored products. A number of commercial prepa¬ 
rations of these substances have been put in the market, both in 
the dust and wettable forms. In South India, preliminary trials 
have indicated the remarkable potentialities of the two insecticides 
and it is hoped that further work will be of immense benefit towards 
the control of crop pests. 
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‘Fumigants .—Fumigation is the process of subjecting insects or 
insect-infested materials to the toxic fumes of a volatile chemical. 
This is a method which can be adopted only for treatment within 
any air-tight enclosed space like a room, a tight closing box or a 
stoppered glass jar. The essential properties of any fumigating 
insecticide are its sufficiently poisonous effect on the insect treated, 
its harmlessness when applied to plants, its ready volatility, its good 
powers of diffusion, and its cheapness. Fumigation is commonly 
adopted against pests of stored grains, pulses, seeds, etc., such as 
rice and pulse weevils, granary moths, meal-worms, etc.; it is also 
done to free furniture, rooms, etc., from insect vermin of different 
kinds such as fleas, mosquitos, bugs, etc. In some fruit-growing 
countries like South Africa, California, etc., insect-infested fruit 
trees are also fumigated. Nowadays nursery stocks of fruit trees 
are also fumigated to keep them free from pests. What is called 
soil fumigation is commonly adopted against various pests including 
insects like white-ants, wire worms and other underground pests 
like rats, etc. The following are the chief fumigants in general 
use : Carbon bisulphide .—This is a clear watery liquid which when 
exposed, rapidly evaporates and gives out an evil smelling vapour 
which is heavier than air. Though comparatively harmless to food¬ 
stuffs and fabric, it is poisonous, highly inflammable, and liable to 
explode. In view of these properties the substance has to be very 
carefully stored and handled only by experienced persons. It is 
commonly used to free stored, agricultural products and other material 
•which become insect-infested. The process of fumigation is usually 
done by keeping the insect-infested material with a measured quan¬ 
tity of the insecticide in a closed room or box for a definite period. 
The usual method is first, to ascertain the cubical area of the room or 
vessel, and then place the infested material inside the same ; measure 
out the proper dose of carbon bisulphide into a shallow tray or pan 
and place it inside the chamber by the side of the material and close 
the room or vessel air-tight. The usual dose is one ounce of the 
fluid for every 15 cubic feet of space enclosed. After 24 hours, which 
is the usual period for the process, the chamber should be opened 
and the fumigated material properly aired, and then stored in insect- 
proof vessels. If the dose and the period prescribed are carefully 
adhered to, the material fumigated will be free from insects and 
will not suffer in any way ; if they are stored grains or seeds, their 
food or germinating properties will not be affected. Fumigation 
destroys all insects from infested material, but does not, however, 
guarantee any future immunity from pests, unless properly stored 
in insect-proof vessels after the process. Because of its inflammable 
properties proper precautions should be exercised in using this fumi¬ 
gant ; as mentioned before, the liquid should not be exposed to sun¬ 
light, and no naked lights or fire should be brought near it or close 
to the fumigation chamber. Besides its general use in the fumi¬ 
gation of stored products, seeds, etc., it is sometimes used as a soil 
fumigant against underground pests such as root lice, ants, crickets 3 
rats, etc., and also as fumigant in controlling borers in tree trunks. 
This is the insecticide generally used by the Agricultural department 
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at present for purposes of fumigating farm seeds, etc. IIydrocyanic 
acid. —Fumigation with this substance was first employed in Cali¬ 
fornia against scale pests on orange trees. The gas is produced by 
the action of sulphuric acid on potassium or sodium cyanide. This 
gas is one of the most poisonous substances known and there is liabi¬ 
lity of considerable risk and danger if fumigation with this substance 
is not done carefully and by well-trained persons, with all the neces¬ 
sary precautions. It is considered too early to suggest this mot hod to 
laymen in India. Cyanide fumigation is now done in most quaran¬ 
tine stations and ports of entry to destroy foreign pests entering the 
country with living plants, cuttings, seedlings, orchids, bulbs, etc. 
Nowadays considerable improvements have also been effected in the 
methods of cyanide fumigation. The latest is the replacement of the 
liquid gas by cyanide dust fumigation . Cyanogas—Calcium cyanide ,— 
This substance is one of the dry cyanide powders which has come into 
some prominence as a fumigant. The use of this substance avoids 
some of the dangers caused in producing hydrocyanic acid from potas¬ 
sium or sodium cyanide. It is manufactured and. sold, in two or 
three grades as granules, dust, etc. This fumigant has been found to 
be effective against various bugs on plants, underground insects, rats, 
etc. For insects feeding on plants, the latter are enclosed by bags 
or tents and the dust pumped by means of a handy pump when the 
gas evolves ; the insects are stupefied and drop dead. For under¬ 
ground creatures the powder is pumped into holes in the soil by 
convenient machines. 

Among other fumigants in general use are napthalene, tobacco 
dust, sulphur, paradichlorobenzene, ethylacetate, carbon tetra • 
chloride, chloropicrin, etc., which may he used for specific purposes ; 
sulphur is found useful against mites on cholam, cotton, etc., and 
for mildew on mango. 

Repeliants. —These are substances which generally secure protec¬ 
tion for plants against insect attack by their repellant properties 
towards some insects. The use of deterrents as such is not generally 
practised since a killing insecticide can itself he used if the cost is 
more or less the same. Among such repeliants, Bordeaux mixture 
is well-known. It is primarily a fungicide, but it has boon found 
very useful in repelling attacks of flea, beetles and leaf hoppers. 
Similar to repeliants, there are some chemicals used which attract 
some insects which are therefore known as Chemotropic (see p. 53). 

In addition to the common insecticides generally used, various 
special preparations are known which may he found useful against 
different kinds of insects, such as roachicides, anticides, culicides, 
larvicides, etc. (See Appendix C.) 

Nowadays combined sprays effective against both insect and 
fungi which would considerably effect saving in labour and cost 
have also been adopted. Some well-known combination sprays are 
Paris green and Bordeaux mixture, Bordeaux mixture and Lead 
arsenate, Nicotine and Bordeaux mixture- and Lime sulphur and 
Lead arsenate ; an example of am undesirable combination is lead 
arsenate with oil emulsions. 


CHAPTER IX, 

Insect Pest Control—Appliances, 

The choice and application of insecticides—Appliances for use of insecticides-— 
Biological methods of control—Legislative measures. 

The choice and application of insecticides--With, regard to the 
choice of insecticides to suit different pests and conditions, various 
factors have to be considered. In the words of Wardle— 

<{ The ideal insecticide should possess certain desiderata. It should b© 
cheap, simple and effective ; Jt should mix well and adhere well; it should be 
a good wetter and a good, spreader. It may be added that its ingredients should 
be easily procurable and transportable ; . it should keep well under varied 
conditions of climate; should not be liable to spontaneous combustion or 
explosion or chemical disintegration ; should be toxic to a wide range of insects, 
and comparatively harmless to higher animals and plants ; should be applicable 
at all times of the year and under all conditions of weather. Finally, an 
almost unapproachable ideal, it should be equally effective as a stomach poison or 
as a contact poison. No known insecticidal substance, needless to add, comes 
any where near this ideal, nor is it likely that such a perfect insecticide will 
ever bo discovered. 55 


But. it will be advisable to keep in view most of the important 
factors stated above in the selection of a suitable insecticide. Before 
concluding this brief account of insecticides, a few. general remarks 
may be added with regard to the form in which the various insecti¬ 
cidal preparations are usually applied to insect-infested plants, as 
this will help to understand clearly the subsequent references to some 
of the various insecticides in use. The following are some of the 
common methods :— 

(a) The wet method or Spraying ; in this ease, the substance is 
mixed with water in certain proportions and applied to the plants as a 
fine liquid spray, 

(b) in some cases, the insecticide is used as a- fine powder and 
applied to the plants ; this is the dry method and known as Dusting , 

(c) when gas-evolving insecticides are used, the procedure is 
known as Fumigation , and 

(d) occasionally some of the insecticides are mixed with food 
materials and placed in the haunts of insects as baits, this method is 
known as Trapping or Baiting. 

All these methods of using insecticides are guided by different 
factors, especially the nature and habits of the insect, the local 
conditions and cost of materials and labour. In the case of the 
first three methods, spraying, dusting and fumigation, to produce the 
best effect, suitable apparatus may be found necessary to be effective 
and economical; the following notes are added on the subject:— 

AppliancesSprayers .—The application of the various insecti¬ 
cides referred to in the previous chapter to be effective and econo¬ 
mical should be made by means of proper contrivances or 
7A 



100 


Handbook of Economic Entomology for South India 



no. 63. —a bucket sprayer, 


{From 6'.#./.] 

machinery which will throw the insecticide as ,a fine liquid spray 
or a thin film of dry dust. Such a mechanism used for liquid 
insecticides is known as a spraying machine while these used for 
dry powders are known as dusters, blowers or powder guns. The 
essential qualities of a good spraying machine are its lightness, its 
easily workable and repairable parts, its efficiency, its strength and 
its durability. Various kinds of spray pumps are now available 
according to the needs of the agriculturists ; but the selection of 
sprayers depends upon the quantity of spray material required for 
one application. For small gardens and domestic use, an ordinary 
simple hand syringe or atomizer (fig. 62) or a bucket pump (fig. 63) 
may be found suitable ; for average sized areas like a fairly big 
vegetable or fruit garden a knapsack pump (fig. 64) might serve 
the purposes and for large areas barrel or tank sprayers on wheels 
(fig. 65) may be utilized with advantage. For operating 
extensive areas large outfits worked by steam line power 
and . fitted with elaborate accessories for thorough and 
effective work are now in use in some of the Western countries. 
The most important parts of a spraying machine demanding special 
attention are the reservoir containing the spray liquid, the punsp 
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T-TG. 64. —KNAPSACK SPKAYER IN USE, 


[From S.S.I .] 


which propels the same and the nozzle or the metallic part contain¬ 
ing the exit hole through which the liquid comes out as a spray. 
Considerable improvements have nowadays been effected with regard 
to spraying machinery ; the most important of these is the replace¬ 
ment of the old mechanical pumps hy what are known as compressed 
air auto, or pressure sprayers (fig. 66) ; in these latter air is pumped 
into the reservoir containing the spray mixture and tins compressed 
air is utilized to expel the liquid without any manual pumping. 
The advantage gained by the use of these pressure sprayers is, that 
both the hands of the operator are free to direct the nozzle and 
there is no need for pumping, which saves a good deal of manual 
labour. The size of the reservoir or tank, the length, size and 
nnalitv of hose piping or rod connexion and the kind of nozzle or 
nozzles for spraying different kinds of infested plants, all depend 
upon the nature of the work to be done. Whatever the machine 
selected whichever the insecticide used and however big or small 
the area treated, thoroughness and efficiency should be the mam 
things to be aimed at. For this purpose it is necessary to select 
a machine suitable for one’s purpose and keep it m good working 
condition when not in use. Before it is put back after use the 
parts of the pump which come into contact with the spray mixture 
should be thoroughly washed and cleaned with cold water and the 
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meta] parts of the pump, nozzle, etc., property cleaned and greased. 
It is perhaps needless to add that spraying should not be done 
dur.mg rainy'weather. 



FIG. 65. —BARREL SPRAYER IN USE. 

[From SJSJ.l 



FIG, 66.—KNAPSACK PRESSURE PUMP. 

[From S.SJ,] 

Dusters . For the use of insecticides as dry powders we liave 
available on the market various kinds of dusters to suit different 
needs and tastes. This method is, in many cases, found far more 
economic than spraying and will be found particularly advan¬ 
tageous in places where water is not easily available. The 
simplest method of using dry insecticide powders is to put them 
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FIG. 67* —INSECTICIDE DUSTING# 

[From S.SJ.] 

in cloth bags and shake the bag over the plants to be protected 
(fig. 67). But to make the operation more effective and economic, 
the dust should be applied in such a way that it falls on the 
plants and covers the plant surface uniformly and without waste. 
This can only be done by a mechanism which will regulate the 
operation. Similar to spraying _ machines there are various kinds 
of dusting machines suited to different needs. These dusting out¬ 
fits range from small hand shakers, powder bellows and fan 
blowers to big power dusters fitted on wheeled trucks and even 
aeroplane dusters for operating over extensive areas of field crops; 
and as in the selection of sprayers, the selection of a dusting out¬ 
fit depends a good deal on the nature of requirements in each case. 
It may be also added that dusting will be found advantageous 
when done during the cool morning hours when the parts of the 
plant often contain dew drops which will help to retain the dusted 
powder on the plant surface ; dusting will not be found economic 
or effective during the prevalence of strong winds. 

Fumigation .—The application of insecticides referred to above 
as ‘fumigants’ is generally carried out as mentioned before in 
specially fitted gas-tight chambers or boxes ; in the case of small 
quantities of farm seeds which may have to be treated 
frequently with carbon bisulphide, a special box called the fumi¬ 
gation box (fig. 68) may be maintained. This is a metal-lined box 
with a groove or gutter running along the upper edges containing 
water ; into this groove the lid of the box fits in tight by means 
of a metal flange and thereby makes the box gas-tight. 
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fig. 68.-—A 
1. The fumigation box. 


-♦ 

. fumigation box and parts. 

2 & 3. Parts of box and lid. 






Biological methods of pest control.— These methods of 
pest control consist m the utilization by man of the !™ f 
natura enemies of pests-like predators, 7 p££ t £ %127 *7 

animals, and creatures like spiders, ’centipedes, cr^'^etr *£S 

(entomophagous insect*, ply . very 

role in checking insect pests of various kinds. It is imnortn f 
lowever to note that, Among these entomophagous insects’ 
only such forms are of economic importance which depend for tS 
food on particular species or groups of insects which are to anv 
way harmful to man and not others which feed in die • f, y 
on various forms. A knowledge, therefore of sS 
their life habits is quite essential before .Vb.oScLT ml‘a d 
of pest control are attempted. Prominent among g* 
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insects are the great bulk of the group of beetles called 
“lady-birds” {Coccinellidae), many “ hover flies ” ( Syrphidae ), 
the numerous lace-wing flies (Chryscpidae), the " bristle flies ’’ 
( Tachinidae ) and the hordes of parasitic hymenoptera. Al] these 
natural enemies are either predatory or parasitic in habits. 
Those of the former kind hunt their insect prey and feed on 
them like wild beasts w hile the parasites, instead of killing their 
hosts immediately, make use of them as food for their offspring 
by depositing eggs on or into their bodies; these eggs hatch and 
the larra grow at the expense of the body contents of the 
host which is gradually killed. 

Predators .—The lady-bird beetles include the most important 
of the predatory insects of economic importance. These are well 
known to wipe away from insect-infested plants whole colonies 
of plant lice, scale insects, mealy bugs, white flies, etc., which 
are often found to be serious pests in most countries; and in 
countries like California, Australia and South Africa, etc./different 
species of these insects are regularly being made use of to fight 
scale and mealy bug pests of fruit trees. There are a good many 
species of these beetles in India but very little is really known of 
them, especially regarding their food habits. For example, the 
writer has recently found a new species of these beetles Scymnus 
coccivora (fig. 49), which has" been noted to be an extremely 
effective natural enemy of the destructive nim scale (Pulvinaria 
maxima) in and around Coimbatore. Similar to the lady-birds, 
the larvae of different kinds of lace-wing flies (Chrysopids) are also 
predatory enemies of plant lice, mealy bugs, etc., but they do not 
appear to be so very effective as the lady-birds for use on an 
economic scale. The larvae of some flies destroying plant lice and 
eggs of mealy bugs are also known as friendly insects. Among 
other predatory insects useful to man, mention may be made of 

the caterpillar of a moth, Eublemma scitula , K. (fig. 70)_which is 

very commonly found all over India exercising an efficient control 
over some important species of scale insects ; and another is a 
caterpillar, Spalgius ephis —which feeds ravenously on destructive 
mealy bugs of sorts. Besides these, there are found stray cases 
of predatory beetles insect-sucking bugs, and robber flies, hunting 
wasps, etc., which occasionally help the farmer. 

Parasites. —In the opinion of many experienced entomologists, 
the work of these insects is a very remarkable but little known 
phenomenon ; outbreaks of pests are often suddenly stopped as if 
by magic by these useful forms. The insect groups of the greatest 
importance in this work are the tachinid flies and the parasitic 
hymenoptera (fig. 45). The former confine their attacks mainly to 
caterpillars of various moths and butterflies, many of which are 
among some of the worst crop pests, as for example—the swarming 
caterpillar of paddy and the caterpillar pests of grasses, tobacco 
castor, sunnhemp, groundnut, cholam, etc. But our knowledge 
of these flies and their bionomics in India is extremely limited. As 
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far as the writer knows, one fly Sturmia bimaculata [fig. 45 (3)] 
appears to be one of the commonest in South India and known 
to parasitise some of the more important lepidopterous larvae :* 
With regard to the work of parasitic hymenoptera one can¬ 
not help repeating what the late Dr. Sharp said: “ The division 
parasitic hymenoptera/ 5 says he, “is one of the most neglected 
of the great groups of insects though it is perhaps of greater 
economic importance to mankind than any other.” This large 
conspectus of parasites includes thousands of species exhibiting 
remarkable variations in structure and habits, and a thorough 
study of the bionomics of even a few of these interesting insects 
will not only help the economic entomologist who may wish to 
utilize them for pest control, but will be found to be of absorbing 
and fascinating interest even to the pure biologist. India abounds 
in numerous parasitic wasps carrying on their remarkable work of 
pest control often unknown and unnoticed by man, but unfortunately 
our knowledge of their life activities is very meagre. Examples 
of well-known parasites which are efficient checks on some South 
Indian insect pests are the braconid and chalcid wasps on the 
various borers of cane, millets, etc., the small braconid on the 
castor semilooper Micropliiis (fig. 69) and numerous species of 
the genus Apanteles (Braconid) on various well-known caterpillar 
pests of different crops. Coming to the different methods in which 
such natural enemies may be utilized against insect pests to the 
best advantage, some of them are simple and quite practicable in 
most cases. Where plants are badly infested with pests say 
caterpillars, or different kinds of grubs, instead of the infested 
parts being removed and burnt or buried, as is at present done in 
most cases, they may be kept enclosed in cages with gauze netting 
to allow the natural enemies alone to emerge in due course; the 
mesh of the gauze should be of such dimensions that it will allow 
only the natural enemy to fly out and not the adult of the pest 
which, in most cases may be a moth or butterfly. This might be done 
not only in the case of various defoliating caterpillars such as those 
attacking paddy, cholam, castor, groundnut, palms, etc., but also 
with borers of sorts such as the stem, shoot and fruit-borers of 
various valuable crops. For this purpose, special cages or parasite 
boxes suited to each insect pest and its natural enemies could be 
devised ; such boxes containing infested plants or portions of plants, 
which allow only the natural enemies to emerge, may be placed 
in the infested fields. Trials in this direction have been made by 
the Madras Agricultural Department with some success for the 

* The following insect Pests in South India have been found attacked by the 
tachinids noted against each:—- 

1 The hawk moth Acherontia styx—Sturmia atropivora, R. D. 

2 The fruit moth Othreis—Winthemia albiceps, M. 

3 The sunhemp moth Utetheisa—Padomyia setosa, D. 

4 The cut worm Laphygma—Eutachinia civiloides, S.W. 

5 The ficus leaf worm Phy codes—Sturmia painei, B. 

6 The tea slug Heterusia —Exorista hetrusiae , C. 

7 The army worm Spodoptera—Sturmia bimaculata, Tachinia Jallax f 
M., Actia egyptia, V., and Pseudogonia cinerascens , R, 
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PIG, 69. —A PARASITIC WASP ON THE CASTOR SEMI-LOOFER. 

{MicropUtis ophiusae Ram.) 


black-headed caterpillar (Nephantis serinopa) of coconut, a serious 
pest in some areas along the West Coast. Similarly in the case of 
many pests of which the egg masses can be easily found and collec¬ 
ted, as in the case of the paddy stem borer, the tobacco caterpillar, 
hairy caterpillars of sorts on cholam, castor, etc., and various others 
where the eggs are laid in masses, these latter may also be kept 
to allow any of the egg parasites to emerge ; egg masses may 
with advantage be kept exposed on a tray of water or in the 
middle of an ant pan so that the egg parasites might fly away 
and any minute larvge that might hatch out of unparasitized eggs 
might drown themselves if they attempt to crawl out. The 
stubble and debris of various borer-breeding plants like cholam, 
paddy, wheat, cane and various vegetable crops after harvest may 
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also be treated similarly to liberate any natural enemies that might 
breed in them. In these simple ways the existing parasites or 
predators in each tract might be helped to do their useful work 
more effectively ; on the other hand, when the collected pests or 
the pruned branches containing pests are buried or burnt; as 
is usually done, the natural enemies also get destroyed. The 
adoption of such simple methods described above will substantially 
supplement the ordinary mechanical measures of control generally 
adopted at present. 

But when it comes to a question of adopting the biological 
method as a primary measure of pest control in cases where the 
ordinary mechanical methods are impracticable or uneconomical, 
arrangements of a more organized nature will be found necessary 
if substantial and sustained benefits have to be derived. Such is 
evidently the case when we have to fight pests spread over extensive 
areas, and insects like scales, borers, etc., on fruit and avenue trees 
some of which may be perennial. They cannot possibly be collected 
and brought together without great inconvenience and expense. To 
carry out a regular campaign of biological control, in the case of 
important crop pests, where the ordinary mechanical methods have 
proved unsuccessful, the most important thing necessary is in the 
first place, a plentiful supply of the predator or parasite ready for 
liberation in the infested areas. For, the liberation of only a few 
individuals has the disadvantage of these few separating from one 
another and spreading far away, thus preventing the chances of union 
of sexes and multiplication of the species ; in some cases there may 
not be present sufficient or any females in the small lot let out. In 
the simple methods described above of heaping collected material 
inside cages to liberate the natural enemies, we get absolutely no 
idea of the actual numbers liberated to form any correct estimate of 
the work of these natural agents. Another important factor that 
vitiates to a great extent the expected results of such simple 
methods, and which is overlooked very often, is the work of hyper - 
parasites, parasites which attack the primary natural enemies them¬ 
selves, not an uncommon phenomenon in nature. A braconid 
wasp ( Aphrastobracon flavipennis) which the writer discovered as a 
parasite of the useful scale feeding caterpillar (Eublemma) (fig. 70) is 
an example of such a secondary enemy spoiling the good work of 
friendly insect. Very often such complications in modes of parasitism 
come into play and affect the bionomics of a pest. This has 
been found to be the case with the coconut caterpillar pest (Nephan- 
tis serinopa) in South India where we have a complex in which over 
fifteen insects are found to interfere with the bionomics of this 
single insect as parasites, predators, hyper parasites, etc., etc., vide 
fig. 71. In the simple use of wire gauze cages it may not always 
be possible to keep back such secondary enemies and allow only 
the primary one to .emerge. Yet another defect one has to guard 

against in such a measure is the probable contingency of the natural 
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pig. 70. —a Predatory moth on scale insects ( Eublemma scitula, R.). 


(Cocoon, larva and motb.) 


[From S.S.I.] 
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FIG. 71. —PARASITIC COMPLEX OF THE COCONUT CATERPILLAR. 


enemy being starved or destroyed when liberated in any tract, 
either for want of sufficient food or becoming subject to sudden and 
unusual climatic changes which might in some unfortunate cases 
affect the natural enemy very seriously. To guard against these 
and other incidental defects the best thing to do so is to have these 
parasites and predators of known capacity reared in large 
numbers in field laboratories or insectaries under the supervision of 
skilled hands, and then distributed in batches to different infested 
areas whenever necessary. The study and elimination of hyper- 
parasites, the question of sufficient food supply, protection from 
weather conditions, all these may be carefully attended to in capti¬ 
vity. The ideal natural enemy to be selected for such use should be 
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one winch would breed easily and plentifully in captivity, which has 
no enemies of its own and which would attack its host in any stage. 

hinbw!i 10 Tr °/ W ? lk that is bein S carried on in countries where 
o methods of pest control have advanced to some extent, 
buch msectaries or told laboratories will not only help in affording 

the MtifT 7 faClhtl f f °5 tlie P r0 P er breeding and distribution of 
.■„!f , ural enemies already studied as a routine, but would serve as 

be sffeto nS 7 h6re a l f rtS ° f invest,1 g atlons and experiments could 
V d aCCnfately camecI 011 with various local and introduced 
insects of economic importance. 

fm„yr° W C °f° t 0 tho sab ject of introduction of natural agents 
liom one country to another, as distinct from the conservation of 

irnnormm 1 f mS ‘ f 11 ' 8 as P ect of the fiction is far more 

important m countries where a good number of cultivated 

rops are oreign and the insects on that account mostly exotic and 
introduced with the former ; these latter, deprived of their original 
natui al checks m their new homes, often multiply remarkably” and 

kSTthT° U - S P eS , tS / In ® uch casos ’ attempts should be made to 
enemies f " 01 , lg !f al borne of the pest and bring such of its natural 
enemies found there which keep it in control. As such Australia 

i 0t w °m ° nieS ? the Pacific> South many 

P , .New World are the regions chiefly interested in such 

s arch and importation of these natural agents. The most remark- 

P 10 ff r ^tempts is the well-known introduction of the 

TfoebeL f 7 "”^ f 6 ! 10 cardinalis, M., fig. 72) in 1889 by 

Koebele from Australia to California to fight the cottony cushion 

rees { / Ce ^ ur f as \ M ->% 73) a very destructive pest of citrus 
trees m different parts of the world. As a result of the pheno¬ 
menal success of this introduction this predatory lady-bird beetle 



PIG. 72. —THE PREDATORY LADY-BIRD BEETLE. 

{Rololia cardinalis of Australia attacking the cottony cushion scale.) 
a, b & c Larva, Pupa and adult. 
d Scale infested twig with lady-bird. 


[After MaHaW] 
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was taken to various other countries like Portugal, South Africa, 
Italy, Hawai, Farmosa, etc. Even in South India where this scale 
pest has somehow got in, the use of the lady-bird beetle was tried 
with some substantial success during the years 1927-30. In this 
connexion it may also be added that as a result of the introduction 
and distribution of the cochineal insect enemy of prickly-pear, the 
spread of this well-known plant pest has been remarkably and very 
appreciably checked in different parts of India within recent years. 
It cannot be said that such attempts may not be necessary or useful 
in India ; it is quite possible that there may exist somewhere out¬ 
side our country effective natural agents keeping in check pests 
which are the same or very similar to some of our own serious forms, 
and in such cases, it would certainly be worth our while to intro¬ 
duce such forms and give them a trial. 

Legislative measures for pest Control. —Properly speaking 
these measures are mostly of a preventive nature as has been refer¬ 
red to before. Legislative enactments are made by Governments 
when it is found that some insect or other important pests are likely 
to be transferred from, place to place and helped in getting distri¬ 
buted in areas where they did not exist before. Examples of some 
important and undesirable insect aliens from which we are luckily free 
so far are the Mediterranean fruit fly, the grape-vine Phylloxera, the 
Mexican cotton boll weevil, etc., etc. ;the Codling moth and the San 
Jose Scale (fig. 74) two insects which were also regarded as unwanted 
forms have been recently regarded in parts of India as our prospec¬ 
tive serious pests. The coffee berry borer Chryphalus (fig. 75) is a 
bad pest of coffee in some countries outside India. And in these days 
of easy facilities for rapid and easy transport t-liere are chances of 
undesirable insect and other foreign pests getting entry into the 
country and add to our already existing pests. To avoid such 
contingencies, Governments of various countries have resorted 
to legislative measures. The most important of such enactments 
are (1) Acts to prevent the entry of a foreign pest which is absent 
in the country from gaining admission into it, (2) Acts to prevent 
any important pest which already exists in one part of a country 
from getting distributed to the other areas of the country which are 
free from it. Since 1919, we have a Pest Act of the latter kind 
in the Statute Book of the Madras Government and this is being 
enforced as necessities arise as in the case of the red hairy cater¬ 
pillar, cotton pests and the coconut caterpillar. When once these 
measures are enforced and people appreciate their value, other 
enactments like the compulsion to carry out certain well-known 
and effective remedial measures, compulsory quarantine and fumi¬ 
gation of plants and seeds for transport from place to place, insecti¬ 
cidal laws, etc., would also go a great way in minimizing the 
multiplication of pests and consequent loss by damage. Such 
legislative measures have gone a long way to check some serious 
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crop pests in other countries. It may be interesting to note that in 
appreciation of the timely warning given by the notorious Mexican 
cotton boll weevil (Anthonomus grandis B), a monument has been 
erected in its honour in Enterprise city Alabama State U.S.A. with 
the inscription “ In profound appreciation of the c boll weevil 5 and 
what it has done as the herald of prosperity.” 



FIF, 7 3.'—CLUSTERS OF THE COTTONY CUSHION SCALE (Ictrya pUTChasi) 
ON ORANGE TWIG. 


[After Essig) 
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FIG. 74.— SOME NOTORIOUS FOREIGN INSECT PESTS. 

1 & 3 Grape-vine Phylloxera ; 1 shows root form and 3 the leaf nodules. 

[After Marlatt ] 

2 The Codling moth (Qarpocapsa pomoneMa L.) on damaged apple and different 
stages of the mothT~t From JJ.S.A. Bulletin.) 

4 The San Jose Scale ( Quadraspidiotua perniciosus C.) on pear. (After French). 

5 The Mediterranean fruit fly ( Geratitis capitata W.) magnified. ( From insect life). 

6 The Oyster shell scale (Lepidosaphes ulmi L.) on apple. ( After French). 

7 The cotton boll weevil ( Anthonomus grandis B.) grub in boil and weevil. 

U The small sweet potato weevii of Hawaii—beetle, grub and pupa (Gr^ptor- 
hyrchus batatae). (After Fullaway.) 

9 The West Indian Sugarcane beetle* (Bhabdoanemia obscuruc P.) r From 

I need Life ] 


H.E.E.—8 
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■FTG. 75.—THE COFFEE DERBY BOBER BEETLE ChryphahlS hctmpei , F., AND 

BORED BERRIES. 


[After Leefmane ] 



CHAPTER X. 


Insect Pests of Cultivated Plants—Categories. 

Nature and range of insect damage—Incidence and periodicity of pests—Insect 
pest calendars—Different categories of insects affecting plants. 

There is hardly any cultivated plant which escapes the attentions 
of some insect or other though it may bo found that some plants are 
more susceptible to their attacks than others. It is also found that 
among plant-feeding insects, while a few of them depend for their 
food almost entirely on one plant (Monophagous), or only a few 
closely alhed food plants (Oligophagous) there are many others 
which are not so fastidious as regards their food and are found 
feeding on more than one food plant (Polyphagom). The paddy 
stem borer {Schoenobtus) and the pnokly-pear cochineal (Dactylopius) 
are examples of the former and the cut worms (Prodenia and 
Heliothis ) are typical polyphagous insects. As to the nature of 
the damage caused to plants, it will also be found that no part of a 
plant is free from insect attack and that every portion of it has 
its peculiar insect associates ; the roots, stem, bark, shoots, leaves 
flowers seeds and fruits have all their characteristic insect pests’ 
Nor is it rare to find insects of sorts visiting or temporarily remaining 
on plants either as mere visitors or as minor pests. Under these 
circumstances, it will be very advantageous if every cultivator gets to 
know in the first place which insects are his enemies, and which are 
not; and of the former, he might note those which constitute the 
major or important pests and those which are of minor importance 
lhese are essential pre-requisites before one attempts to devise the 
possible control measures suited to each as the necessity arises 
r J;™, 1 ox P enGnce > ln observing and noting the different forms 

of the damage caused to his crops by diverse insects the farmer will 
be m a position to more or less make out correctly even from tha 
external indications of the damage done, which the particular kind 
of pest is. Nor will he find it difficult in course of time to foresea 
as to the season or seasons when he might expect particular pests of 
different crops. In this way, experienced farmers of each different 
tract will be m a position to prepare insect post calendars suited to 
any area and thus, be not only well prepared to meet insect pests 
when they appear, but even be fit to prevent their appearance bv 
methods adopted sufficiently early (see Frontispiece and figs 76-77) 

In the same way, cultivators of special crops also come to know 
by experience as to the particular stage or stages in the growth 
their crop when they can expect a particular kind of pest (see 

Before dealing with the important specific pests of different 
cultivated plants one after the other, it might be advantageous to 
Imetiy examine insects affecting plants in a general way from the 

TJ.E E.—8A 
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CALENDAR OF IMPORTANT PESTS OF CHIEF CROPS OTHER 

THAN PADDY. 
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FIG . 77.,_CALENDAR OF SOUTH INDIAN INSECTS WHICH BECOME PESTS 

ONLY DURING CERTAIN YEARS. 
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point of view of their feeding habits and the different ways in which 
they cause damage to plants and to deal with them under some con¬ 
venient categories ; though many of the forms included in each of 
these different categories might belong to different natural orders of 
insects it will he found that their habits are similar and that they 
could be checked in many cases by similar control measures. The 
following are the more important of these categories of pests and 
practically any important pest of most crops will fall into one or 
other of these groups. More information on these pests can be 
found in the following chapters ;— 

(1) Plant lice (Aphididae, fig. 79).—Very few cultivated plants 
escape the attentions of one or other kind of plant louse. These 
are minute slow moving soft creatures generally without wings ; 
each insect has the characteristic pair of tube-like structures ( corni¬ 
cles) on the postero-lateral region of the abdomen. Those insects 
are bugs and suck up the plant sap from the tender parts of the 
plant by means of their needle-like sucking tube. They are often 
found in numerous colonies clustering over the tender parts of 
various plants. Due to sap drainage the affected parts of the 
plants fade and dry up often causing serious damage. These 
have the habit of exuding a sweet fluid 4 honey dew J which attracts 
numerous insects, especially ants. This honey dew very often 
covers the foliage and these latter become covered with sooty 
blight. Among plants which are generally subject to the attacks of 
plant lice may be mentioned cotton, cholam, lab-lab, cow-pea, 
cabbage and many vegetables, citrus and other fruit trees like 
mango, jack, pomegranate, etc., tobacco, rose and many other 
garden and flowering plants. 

Plant lice multiply very rapidly—often by the process or 
Parthenogenesis , and winged members are only occasionally seen 
among the colonies. Plant lice of different kinds can be easily 
checked by the application of contact insecticides like crude oil 
emulsion, tobacco decoction, fish-oil soap, etc. In many cases, 
their natural enemies which chiefly include lady-bird beetles, 
syrphid flies and chrysopids are found among the colonies checking 
the abnormal multiplication of the lice. 

(2) Scales , mealy bugs and mealy wings. —This category 
includes a number of small bugs which are found in colonies on 
various plants similar to plant lice and causing the same kind of 
damage to them. In structural characters, however, there are 
differences between plant lice and these bugs. Unlike the plant 
lice, for part or whole of their lives some of these insects remain 
stationary and do not move ; there are also striking sexual differ¬ 
ences among the scales and mealy bugs. Scales and mealy bugs 
included in the family (Coccidae) and the mealy wings ( Aleurodidae ) 
are some of the worst pests of fruit trees and garden plants all over 
the ^orld and especially in the tropics (figs. 80, 81 and 82). Among 
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fig, 79.— -teant lice on cotton (Aphis gossypii. G.)« 


tli© familiar pests of this group in South India are the mealy bugs 
and mealy wings of sugarcane (Trionymus sacchari and Aleuro - 
lobus barodensis) , the paddy mealy bug [Ripersia oryzae ), the citrus 
mealy .wing. (Aleurocanthus spiniferus ), the green scale of coffee 
[Lecanium viride), the mealy bug of garden crotons (I eery a aegyptiaca ) 9 
the tamarind scale [Aspidiotus tamarindus), the pepper vine scale 
(Lepidosaphes pipen), the mango mealy bug (Phenacoccus mangi ferae) 
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the nim tree scale (Pulvinaria maxima) and the castor mealy 
wing (Trialeurodes ricini). The treatment for these insects is 
similar and consists chiefly of pruning and destruction of badly 
infested parts of the plant and the application of strong contact 
insecticides. The insecticides generally used are fish-oil rosin 
soap, crude-oil emulsion and rosin soda wash. It will also be found 
that control of ants which help in spreading scale insects and mealy 
bugs from plant to plant will also be found to be an indirect control 
measure against the latter. In many countries, the method of 
controlling these insects by utilizing their natural enemies like 
lady-bird beetles, parasitic wasps, etc., “ (.Biological control )” 
is now becoming popular. 



no. 80. —soft scale on pepper leaf (Marsipococcus marsupiale, (?.), 

MALE, FEMALE AND INFESTED PEPPER LEAF. 

[After Green.] 




fig. 81. —hard scale on tea plant (Hemichionaspis theae, G.) 

[After Green.] 
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fig. 82.— mealy bug on croton {I eery a aegyptiaca, D •> 


(3) Surface insects. —-These are forms which generally damage 
the very young plants which are just emerging from the soil 
surface after seed germination. They generally live on the soil 
surface and many of them have the habit of hiding themselves 
during the daytime. These include cutworms. grasshoppers 
and surface beetles. Cutworms (Noetuidge): During the very 
early stages of a crop, the gardener often finds during the morning 
young plants, which were healthy the previous evening, cut olf 
near the surface of the ground ; this is generally done by what are 
known as cutworms (fig. 83). These are smooth cylindrical cater¬ 
pillars of stout, dark brown moths which occasionally cause serious 
damage to very young crops. They hide under the soil during 
the day and are active by night. When disturbed, they n 
roll up like millipedes. They are found on cabbage, chillies, onions, 
brinjal and many other crops. When in numbers, they often move 
in groups from field to field and cause considerable damage. After 
feeding they pupate in the soil and emerge as moths to start a 
fresh generation. Some of them attack grown-up plants also 
when they are known as climbing cutworms. Well known among 
the cutworms are the tobacco caterpillar (Prodenia), the ragi worm 
(Laphygma), the climbing cutworm of paddy (CirpMs), the potato 
cutworm (Euxoa) and the paddy army worm (Spodoptera). Grass¬ 
hoppers and surface beetles .—Some grasshoppers and beetles have also 
the same feeding habits as cutworms though they are very rarely 
go destructive. Examples of plants which occasionally suffer from 
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I (Climbing) cutworm of Paddy aGrasscs IH Cut worm of Onions, chillies etc 
(CLrphLs aibistigma, M) (Laphygma exigua, Hb) 

H Cut worm of tobacco, tomato, castor etc IV Cut worm oP Potatoes 
(Prodemd Litura, F) (Euxoa szactum, 5) 

V Army worm of Paddy & Grasses CSpodoptera mauritU.B) 


FIG. 83.— CUTWORMS. 
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these surface pests are cholam, ragi, paddy, cotton, tobacco, chillies 
and various vegetables. Sometimes nurseries of plants become 
badly infested. Some of those insects often possess the peculiar 
protective coloration of the soil on which they are generally found 
and thus escape notice. One of the best methods to deal with these 
is the mechanical one of netting and bagging the creatures. In bad 
cases, poisoned baits can also be employed. {See Appendix C.) 
Among surface grasshoppers, the commonest are species cf the short 
stout soil grasshopper (Chrotogonus —fig. 84) found on all dry crops, 
and the other nursery grasshoppers like Aelopus (fig. 110), Atracto- 
morpha (fig. 287), Orthacris (fig. 128), etc. Other well-known 
grasshopper pests are the Locusts and the Rice grasshopper, etc. 
Surface beetles include some small flea booties, ground weevils, 
the cotton weevil (Atactogatfer) found in the southern districts 
and the dark ground beetles ( Gonocephahim , Opatron , Seleron , etc.— 
fig. 204) attacking grapevine, tobacco, potato, etc., in some areas. 

(4) Underground insects .—Well-known forms under this cate¬ 
gory are the crickets (Gryllidce —fig. 85), the termites ( Isoptera) y 
the ants (Formicidoe), the wire-worai beetles {Elateridce) and the 
white grubs ( MelolontMdos ). Crickets are familiar nocturnal insects 
found in irrigated fields, damp gardens and vegetable plots often 
cutting the roots of young plants. Wire-worms are the elongate 
ribbon like larvae of what are known as “ click beetles ” (fig. 86). 
These larvae are occasionally found doing damage to underground 
roots of plants and tubers of potato and other plants ; they are 
not so commonly found in India as in other parts of the world. 
Termites are the well known white ants which are more serious 
as dry timber and domestic pests than as crop pests. Among the 
crops usually found suffering from termites important ones are 
sugarcane, groundnut, grapevine, wheat, etc. Ants are better 



84,— surface grasshoppers (Cfarotogmus robertsom 2$*) 
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MG. 85.-mo lb CRICKET. 

(Gndlotalva afrirana , K.) 

V ^ {After Lefroy.] 







fig. 88 (1).-—THE RED TREE ANT, 

(Oecophylla smaragdina, F.) 

[From S.S-IJ] 


{a) W 

fig. 86.— (a) WIRE WORM LARVA and 
(6) ADULT-CLICK BEETLE. 

(Drasterius sp”) 

[From Bept 3” Ent. meeting.] 






FIG. 87. —THE COMMON BLACK ANT. 

(Gamponotus compressus L.) 

[ After Lefroy .] 



FIG. 88 (2).— RED ANT CHAMBER ON 
TREE. 

r From S.SJJ 
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known as domestic pests. In the fields though very few actually 
cause harm to growing plants (Dorylus and Solenopsis on canes, 
brinjal, etc.), they are more responsible for the dispersal from plant 
to plant of the bug pests like the plant lice, scale insects and the other 
small bugs which supply them with honey-dew. The notorious 
red ant (Oecophylla smaragdina F.) is very conspicuous in this 
manner on many fruit trees in different parts of the province (fig. 88) 
and the common black ant ( Camponotus compressus L.) (fig. 87) 
causes harm by distributing plant lice to various growing plants 
like ragi, cholam, cotton, etc. White grabs. — 1 These are underground 
creatures and the larvae of beetles known as cockchafers. These 
larvse have sordid white colour and a stout curved fleshy body 
(fig. 89). Every farmer is familiar with these grubs which are 
found in manure heaps and which often come up. behind the 
plough attracting birds which greedily feed on them (fig. 413). 
While the grubs cut off the roots of tender plants of various kinds, 
the adult cockchafers generally defoliate plants during the night 
as in the case of the rose, grape-vine and garden plants. These 
beetles often come to lights especially after a rain. Prominent 
among our chafers aro the coconut rhirioceros beetle and the various 
chafer species of Holotrichia , Anomala, Serica, etc., which often 
come to lights (fig. 89). 

All these underground insects can be checked in different ways. 
Efficient cultural methods like deep ploughing, destruction of cricket 
burrows and nests of termites in the fields and in the vicinity, 
mixing irrigation water with disinfectants, flooding, etc., will go a 
great way in checking these pests. Light traps will attract 
the adults (cockchafers) of white grubs, and during certain seasons 
swarms of these beetles can be collected near lights especially on 
the hills. Periodical irrigation with crude oil impregnated water 
will also suffocate and drive away white grubs and white ants from 
the soil. 

(5) Leaf caterpillars .—-We now come to the insect pests of 
plants which have grown and risen up from the ground surface. 
One very important group of such insects is that of leaf caterpillars. 
These, of course, include different kinds such as hairy, spiny, smooth, 
sluggish, homed, etc. Hairy and spiny caterpillars—These 
form characteristically distinct groups of lepidopterous larvae ; they 
have the body protected with a wooly covering of hairs or spines in 
various patterns and in some cases with both hairs and spines 
(fig. 90). The important species of such caterpillars in South India 
include the notorious red hairy caterpillar (Amsacta albistriga) i the 
black wooly bear (Estigmene lactinea ), the sunnhemp hairy cater¬ 
pillar ( Utetheisa lo rix ), the black hairy caterpillar of castor 
and banana (PericalUa ricini ), the sweet potato hairy caterpillar of 
Malabar (Diacrisia obliqua ), the tussock caterpillars found on 
various crops like redgram, castor, gogu, babul, etc. (Euproctis spp-), 
the moringa hairy caterpillar (Eupterote mollifera), the castor slug 



FIG. 89. -COCKCHAFERS AND FLEA BEETLES. 

I Cockchafer stages—1, 2 & 2-A Egg—Grub ; 3 Pupa; 4 & 4-a Adults. 

II Flea beetles— a Damage on plant; b Grub ; c & e Adults , d Beetle on lea. 
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90.— SOME SOUTH INDIAN HAIRY CATERPILLARS AND THEIR MOTHS. 

[From author's paper ,1939.] 
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(Latoia lepida) and the nettlegrubs of coconut (Contheyla and 
Natada). The above are all moth caterpillars; some butterfly 
larvae are also covered with spines and the important ones among 
these are the horned caterpillar of paddy (Melanitis ismene), the 
castor butterfly ( Ergolis merione) and the mango leaf butterfly 
(.Euthalia garuda). The control of these protected caterpillars 
depends upon the life history and habits of the different forms. 
The capture of the just emerged moths by handpicking or light 
traps, collection of egg masses, sweeping the caterpillars into 
baskets, destruction of alternate food plants and ploughing up of 
the pupae under the soil form some cf the more feasible and econo¬ 
mical methods which could be adopted against some of the well- 
known hairy caterpillars. For some of the gregarious caterpillars 
like the moringa Eupterotid, the slug oaterpillars or the tussock 
larvae, clipping of the portions of the plant on which swarms of 
the larvae feed together will be found very easy and practicable. 
In the case of the sunnhemp caterpillars besides mechanical 
methods, use of stomach insecticides on the infested crop and 
light traps have occasionally given some relief. 

Other leaf caterpillars include various forms which exhibit 
special habits ; examples are leaf rollers, leaf folders, leaf miners, 
leaf webbers and bag worms. The cotton leaf roller ( Sylepta 
derogata), the brinjal leaf folder (Eublemma olivacea), the leaf miner 
of groundnut (Stomopteryx), the brinjal leaf webber ( Psara bipunc- 
talis) and the bag worms found on castor, tamarind (Ghaliodes 
vitrea, H., and Pteroma plagiophleps, H.), etc., are well-known 
examples. The group including what are known as sphinx cater¬ 
pillars are stout built larvae with an anal horn, the adults of which 
are stout creatures known as : Hawk moths ’; the eggs and larvae 
of these are very conspicuous on the plants (fig. 91). The fa-miliar 
ones include the gingelly and lablab sphinx ( Acherontia slyx, W), 
the sweet potato horn worm ( Herse convolvuli, L.) and the oleander 
hawk [DeilepUla nerii L.). In many of these cases of leaf cater 
pillar attack mechanical methods of collecting or clipping off of the 
affected leaves will be found far more practicable, since insecticides 
do not generally penetrate the folds and mines in which some of 
these caterpillars often remain feeding. 

(6) Leaf, shoot and flower beetles.— Similar to caterpillars 
different- kinds of beetles feed on the foliage of cultivated plants. 
Of these, the commonest ones are the chafer beetles already noted 
before as adults of white grubs, weevils of different kinds, the 
epilachna beetles, blister beetles and several members of the beetle 
family Chrysomelidse including what are known as the leaf and flea 
beetles. The weevils include the grey weevils (chiefly the genus 
Myllocerus) found on cholam, groundnut, etc., the field bean weevil 
(Episomus lacerta), the shoot and bud weevils of cotton redgram, 
agathi, etc. (chiefly species of Alcidodes) and the palm weevil (Rhyn- 
chophorus). The leaf beetles include such forms as the pumpkin 

H.E.E.—9 


[30 Handbook oj Economic Entomology for South India 



1 Herss convolvuli , L, II Deilephila nerii L, 111 Acheronlia atyx %V. 

[From author's paper 1938.] 
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PIG. 93. —THE RICE HISPA. 

(Hispa (Dicladispa) armigera 0 .) 

1 Eggs and larva on leaf tip 2 Grub 

3 and 4 Pupa 5 Adult magnified 

6 Beetles attaching Leaf 
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booties (Avl-acopkora spp.) and flea beetles like the grape flea beetle 
(Sceledonia), the bilwa {Bad) beet]e ( Glitea ) (fig. 89) and the sunn- 
hemp and pepper flea beetles ( Longitarsus ). Even among leaf¬ 
eating beetles there are some which are leaf miners and leaf twisters 
such as the mango leaf mining weevil (Rhynchcenus mangiferce ), 
the rice hispa ( Dicladispa armigera —fig. 93) and the leaf knot weevil 
{Apoderus tranquebaricus) found on mango and country almond 
plants. Flowers of different kinds are attacked by blister beetles 
of sorts {Epicauta, Zonabris, Lytta , etc.—figs. 108 and 119). For 
these different beetles, sweeping, jarring over a sheet or use of 
stomach insecticides or Bordeaux mixture could be adopted accord 
ing to the special nature of the crop, extent of damage and local 
conditions. 

(7) Plant bugs .—This group includes sap sucldng insects of 
different kinds such as stink bugs, mosquito bugs, lace-wing bugs, 
jumping bugs, spittle bugs and leaf hoppers. Stink bugs : The 
term stink bug is here applied to the active large and medium sized 
bugs which feed on cultivated plants of different kinds and most of 
which emit a characteristic|buggy odor (fig. 94). Examples of these 
are the green plant bug (Nezara viridula) found on a variety of culti¬ 
vated plants, the cabbage bug (Bagrada cruciferarun ), the striped 
bug of paddy (Tetroda Ulsteroides), the lab-lab bug (Goptosoma 
cribraria ), the pumpkin bug (Aspongopus janus ), the rice bug 
(Leptocorisa acuta , T., fig. 95) and the red and dusky bugs of cotton 
(Dysdercus and Oxycarcenus) . These are members of the families 
Pentatomidse, Coreidse, Lygseidse and Pyrrhocoridse. Being large 
sized insects hand picking of the different stages and netting will 
effectively control them. Mosquito bugs : These are very active 
narrow bodied insects with long limbs and include some very 
important and serious pests of crops such as the ear head bug of 
cholam (Calocoris angustatus), the betel-vine bug (Disphinctus ‘ 
politus) and the tea mosquito ( Helopeltis antonii). These belong 
to the family Miriidse and are often difficult to control. Mecha¬ 
nical methods of netting, preventing them by deterrent sprays and 
application of strong fertilisers would help in checking such pests. 
Lace-wing bugs : These are very small slow moving creatures found 
in colonies on the tender shoots of various plants. The wings of 
these bugs are very delicate and arranged in patterns like lace work, 
hence the name. The control measures generally adopted for plant 
lice can be tried for these also since these attack the tender parts in 
the same way and cause the same kind of damage as plant lice. 
These are members of the family Tingidoe and as examples in 
South India we have the brinjal lace-wing ( Urentius echinus ), the 
plantain lace-wing ( Stephanitis typicus) and the jasmine tingid 
(Leptopharsa ayyari , D.). Jumping bugs include what are known 
as Psyllids often found on plants like Indigo, mango, citrus, etc. 
Spittle bugs : These are active bugs of the family Cercopidce the larv© 
of which devlop inside frothy spittle like secretions often found on 
plants and mistaken by laymen for spittle. The only spittle insesfc 
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1 2 
FIG. 94— STINK. BUGS. 


1 Cappcea taprobanensis , D., found on citrus. 

2 Eusircocoris qultiq&r, Th., found on curobu, eto. 

* [From 



1 


2 

FIG. 95— COREID BUGS. 


1 Clavigralla gibbosa , S., found on redgrom pod 

2 Leptocorisa acuta, Th., the rice bug* 


[From S.SJ. ] 
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of any economic importance in South India is the jak spittles 
(Cosmoscarta relata i D.) noted in Coorg ; it is often found in swarms 
on the infested trees and the branches and shoots are found covered 
and wet with the frothy masses containing nymphs in different 
stages. Leaf hoppers—This term is applied to active jumping 
bugs of the two families—Fulgoridse and Jassidse, and these range 
from very minute ones to medium sized creatures ; they are gener- 
ally found in large colonies and in all stages of growth. Well-known 
examples are the mango hopper (Idiocerus niveosparsus, L.) the 
sugarcane hopper (Pyrilla perpusilla , W.), the common paddv 
hoppers ( Nephotettix, Tettigoniella , fig. 96), the cotton leaf hopper 
(Empoasca devasiens , D.) and the cholarn shoot bug (Perigrinus 
maidis D). Some of these hoppers often appear in large swarms 
and cause severe damage. Control measures against these chiefly 
consist in mechanical methods of netting, bagging, trapping with 
lights and application of contact insecticides according to the 
habits of the different species and the local conditions. 



FIG. 96 —A LEAF HOPPER BUG. 

Tettigoniella spectra Dtfound on paddy. 

[From S.S.J.] 

(8) Thrips .—These insects which are members of the order 
Thysanoptera, are generally very small in size and some of them 
cause damage to plants by lacerating the tender tissue and sucking 
up the plant juice and in some cases causing galls also ; the nature 
of the damage is more or less like that caused by plant lice and 
mealy bugs. Though many of them are harmless, there are a few 
forms which are well-known crop pests ; in South India among 
injurious forms we have the species attacking rice Thrips oryzaz , 
tlm one found on onions and garlic (T. tabaci), the chillies thrips 
(Scirtothrips dorsalis , H.), the grape thrips (Rhipiphorothrips ), the 
turmeric thrips (. Panchaetothrips ), the cacao thrips (Selenothrips), etc. 
(fig. 97). Application of contact insecticides like tobacco will bp 
found effective against attacks of thrips. 
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(9) Borers .—Boring insects affecting plants have their repre¬ 
sentatives chiefly in the groups of Lepidoptera, Goleoptera and 
Diptera and with regard to the damage done to different parts of 
plants we find different categories which bore into root, stem, 
shoot, bud and fruit. The actual damage by boring is generally 
caused by the larva of the insect—the caterpillar in the Lepidoptera, 



FIG. 98— THE CHOLAM FLY, 

(Atherigona indica , M.) 

1 Attacked cholam plant. 

2, 3, 4 Stages—Larva, pupa and adult. 

[From SoS.I,] 
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the grub in the case of beetles and the maggot in flies. In almost 
all these cases, the egg is laid on the surface of the plant or just 
below the bark, which is affected, and the larva hatching out of it 
burrows into the stem, shoot or fruit, grows in size and changes into 
the pupa often in the same burrow, and after the pupation period 
the adult comes out. Well-known stem and root borers are the 
paddy stem borer moth (Schcenobius incertvlas W.) the mango 
stem borer beetle (Batocera rufomaculata , D.), the citrus shoot and 
bark moth (indrbela tetraonis, M.), the cholam stem fly (. Atherigona 
indica , M., fig. 98), the groundnut root borer beetle (Sphenoptera 
perotetti , G.), the bamboo and casuarina borer (Coelosterna), the 
grape stem girdler ( Sthenias grisator, F.), and the sugarcane stem 
borer moth ( Chilotraea infuscatellus , H.). Among shoot and bud 
borers may be mentioned the brinjal shoot caterpillar Leucinodes 
orbonalisy D.), the agathi weevil (. Alcidodes bubo , F.), the gingelly 
shoot fly (. Aspondylia sesami , F.), the cotton shoot borer moth 
(Earias fabia , S.)> the jak shoot weevil (Ochyromera ariocarpi , M.), 
the cotton budworm ( Phycita infusella, M.), the redgram bud 
weevil (Ceuthorhynchus asperulus , F.), and the brinjal budworm 
(Phthorimma blapsigona , M.). Borers of fruit include the well- 
known cotton pink bollworm (Platyedra gossypiella , S.), the mango 
nut weevil (Cryptorhynchus mangifera , F.), the pomegranate butterfly 
Virachola , fig. 99) and the fruit flies of cucurbits, mango, guava, 
etc. (Chaetodacus spp.). 



PIG, 99 —THE POMEGRANATE BUTTERFLY. 
(Virachola isocrates, F.) 

A. Male and female butterfly 

B. Larva on fruit. 


[After hefroyj 
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In the following arrangement an attempt is made to give the 
reader a general idea of the various categories of insects which 
attack the different parts of growing plants as they grow;_- 


Different parts of 
plants. 

0 ) 


Chief categories of insects. 
( 2 ) 


Seme South Indian examples. 
G) 


Sown seeds and White grubs, crickets. Rose and other chafer grubs, mole 
roots under- termites, root bugs, cricket, sugarcane and grape 

ground. root beetles, wire termites, tobacco root bug, the 

worms and ants. ragi root aphis, potato ’ and 

tobacco root beetles, aphid 
carrying ants, wooly blight of 
apples, etc. 

Young plants Cutworms, surface grass- Cutworms on various crops like 
above ground hoppers and beetles, potato, paddy, tobacco, the 

surface. flea beetles, ants, brown ground grasshoppers 

crickets. (Chrotogonus) on various cereals 

and other dry garden crops, the 
surface weevil of cotton, small 
red and nibbling brinjal seedlings 
and plant lice on various garden 
seedlings. 

Bark and stem. Bark caterpillars, bark Bark borer of avenue and fruit 
grasshoppers, bark trees, the mango stem borers, 

bugs, stem boring the borers in stems of paddy, 

caterpillars and grubs millets, agathi, etc., cotton stem 

stem maggots,, stem weevil, the grape vino girdler, 

girdlers, scale insects, cowpea stem fly, silver shoot fly* 

termites. red palm weevil, sweet potato 

weevil, the nim scale, cane mealy 
bug, the rubber bark beetles. 


Shoots, leaves 
and flowers. 


Grasshoppers, leaf cutter 
bees, beetles of various 
kinds (chafers, tortoise 
beetles, weevils, leaf 
miner beetles), cater¬ 
pillars of numerous 
categories (hairy spiny, 
smooth, sluggish, leaf 
folding, leaf mining, 
shoot and leaf webbing, 
bag building), sawfly 
grubs, gall fly mag¬ 
gots, leaf and shoot 
bugs of different 
habits [stink bugs, 
hopper bugs, spittle 
bugs, plant lice, scales 
and mealy bugs, 
mealy wing ■, Psyllidae 
(jumping bugs), mos¬ 
quito bugs (Capsidae), 
lace bugs, etc.], thrips, 
blister beetles. 


The rice grasshopper, the Deccan 
grasshopper, the rose leaf cutter 
bees (Megachile), rhinoceros 
beetle, the chafers on grape 
leaves, pumpkin beetles, rice 
hispa, flea beetles on grape, 
radish, millets, sunnhemp, etc., 
blister beetles on millets, etc., 
caterpillars on various crops— 
red hairy caterpillar, lab-lab 
sphinx, cotton leaf roller, 
mustard sawfly, mango hopper , 
betelvine bug, grape, chillies and 
onion thrips, coffee green scale, 
cane mealy wing, cane leaf hop¬ 
per, cotton aphis, brinjal lace 
wing bug, etc. 


Fruits, earheads. Fruit pod and earhead Mango and other fruit flies, boll- 
seed pods. caterpillars,- fruit worms of cotton, citrus' fruit 

moths, sucking bugs, sucking moths and bugs, red 
fruit flies, earhead and gram pod fly, tobacco seed 

pod bugs, pod flies, capsule and tomato borer, pulse 

earhead bugs. bruchids, pepper pollu flea*beetle, 

the pomegranate butterfly, 
potato borer, castor-seed borer,, 
brinjal fruit borer, etc, 
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Among the various categories of insect pests affecting plants the 
borers are the most serious and at the same time difficult to control 
effectively. Prophylactic measures are the most effective in all 
cases of borer attack since insecticides will be of no avail against 
these internal feeders. Preventive and other measures against them 
include the pruning and the destruction of first-attacked parts, 
tackling the borers in tree stems by mechanical devices and insecti¬ 
cides, the maintenance of general field and plant sanitation and the 
utilization of natural enemies wherever possible. 

In the following chapters which are mainly devoted to the 
consideration of the important crop pests of South India, it is 
intended to briefly deal with the main features of these insects under 
groups of crops such as cereals, sugarcane, pulses, oil-seeds, vege¬ 
tables, fruits, palms, garden plants, etc. The information attempted 
to be given in connexion with each insect or groups of insects is 
mainly intended to help the South Indian farmer to get some 
ideas of the more important features of the different forms referred 
to easily recognize them, note correctly the nature of the damage 
each causes to the plant, get some information on its life history 
and habits and to adopt timely and suitable measures of control 
from the suggestions given under. No hard and fast rules have been 
adhered to in the treatment of the different insects ; as far as 
possible, the pests of each crop are dealt with in the order of their 
recognized importance. In the case of each insect only the impor¬ 
tant points are touched upon since it will not be possible to give 
all the details of every pest in a handbook like this. 

Some of the important papers dealing specially with South Indian 
Economic Entomology are added in Appendix E (Bibliography) 
and readers might refer in this work. 


CHAPTER XI. 


Insect Pests of Paddy 

From time immemorial rice (paddy) has been the most import¬ 
ant cultivated plant in South India. As the staple crop of the 
population, it is now grown on an area of over thirteen million 
acres in this province, and it is practically the only important crop 
in some of the delta tracts of the Northern Circars and the Tamil 
districts. Though we possess no regular statistical records to gauge 
the extent of damage caused in various ways to this important crop 
or the consequent loss sustained by the paddy cultivator, it is well 
known that insects of different kinds levy a heavy toll on the paddy 
plant year after year, and that in some years such a loss in some 
tracts has been very considerable* 

Of about throe dozen insects noted below as affecting paddy in 
South India, only about a third of that number can be considered 
to be important or major pest, which appear almost regularly every 
season and cause the greater portion of the damage to the plant; of 
the rest, some are occasionally found harmful, while others appear 
now and then only as sporadic pests during certain years. These 
latter may be called pests of minor importance. The insects noted 
in the paddy pests calendar referred to before may be regarded as 
some of the major pests of paddy in South India (see Frontispiece), 
The others are usually of minor importance though occasionally 
some of them become sporadic and assume pest proportions. As 
regards the control of paddy pests in general, it is found that though 
most of them cause visible and appreciable damage to the crop 
only during the growing period in the field, some of these insects 
have their beginnings even in the nurseries themselves; but they 
are generally overlooked and thereby allowed to multiply and carry 
on their increased activities in the transplanted fields. It is only 
when the damage has become fairly serious and appreciable that 
the farmer generally takes notice of the matter and worries him¬ 
self, in many cases when it is even too late to save the crop. It 
need hardly be added that it is always easier to control a pest in 
the seed-beds and nurseries than in the transplanted areas ; some 
care in eliminating pests and diseases at the time of transplanta¬ 
tion will go a great way in reducing the degree of pests infestation 
in the fields. As far as we have seen, preventive measures and 
cultural and mechanical methods have been found to prove more 
effective and far more economic than other measures with most of 
the paddy pests. In the case of this crop it has also to be observed 
that in some tracts of the province, where conditions are favour¬ 
able one crop of paddy follows another—paddy after paddy—mono¬ 
tonously in three successive crops year after year, and thus not 
only is the evil of a one crop rotation permanently established, but 
such a state of affairs, when there is paddy all through the year, also 
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helps insect pests of sorts to gain easy facilities to breed 
continuously without any break and thereby become a constant 
source of trouble. With such an extensively and often continu¬ 
ously grown crop like paddy, the need for co-operation between 
neighbouring farmers of any area in the matter of pest control is 
far more essential than in the case of other crops. 

The Swarming- Caterpillar (Fig. 100) —{Spodoptera maurilia, 
B1 —The adult insect is a stout-built dark-brown moth which 
is not generally found in the fields. The swarming caterpillar 
is the larva of caterpillar of this moth. This insect has a wide 
distribution occurring throughout the Oriental and Australian 
regions and in South India, it is found in all rice areas, especially 
along the West Coast and the delta tracts of the Northern Circars. 

Life history and habits .—The mother moth lays small spherical 
e<rgs in, batches on various kinds of wild grasses and paddy and 
covers them with greyish hairs; there may be two or three hundred 
in each batch. The young caterpillar that hatches out is green and 
escapes our notice, especially in the nurseries. Feeding on the 
green foliage it grows in size and in about twenty days it is ruli 
grown measuring about an inch and a half in length. It is smooth 
and cylindrical and when full grown has a dark to pale green colour 
with dull dorsal and sub-dorsal stripes. There is found a great deal 
of variation in the colour. The full grown cateipillar enters the soil 
and changes into the pupa in an earthen cocoon ; the pupa is dark- 
brown about §" long with two very slender spines at its narrow 
apex In from ten to fifteen days the moth emeiges from the pupa 
and in a day or two it mates with the male and is ready for egg 
laying The life cycle is completed in seperate from 30-40 days. 
The ^caterpillar often appears suddenly in swarms of thousands, 
completely eats up a whole field and move to another; this is 
why it is also called the “ army worm.” The caterpillars feed by 
night and hide during the day. It is found to breed on different 
kinds of grasses also. Both wasp and fly parasites attack this 
creature and occasionally act as efficient natural checks * 

Control measures .—Infested nurseries and small plots may be 
flooded if water is available ; this will bring up the hiding cater¬ 
pillars and birds will easily destroy them, A herd of ducks will 
destroy the caterpillars if let into the area and insectivorous birds 
can be given perches in the fields and field bunds. In any mass 
infestation small plots can also be isolated and the progress of the 
caterpillar prevented by digging a trench around the infested field 
wherever possible. The mechanical method of sweeping the cater¬ 
pillars by brooms into baskets or sweeping them into handnets and 
killing them is also effective if done thoroughly. When caterpillars 
are found parasitized in numbers, the collected caterpillars may he 
kept in cages and the hatching parasites liberated in the fields. 

* Bosid-s tho flies noted Tt foot of page 106 an ichneumon ( Charops ), two 
braconids" {Ghelonus and Apanteles) and a Chalcid {Eu,plectms) have been noted 
as parasites in South India. 
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Calcium arsenate dusting will also be found effective in checking 
the pest ; but this method may not, however, be possible in exten¬ 
sive areas and in rainy weather. Recent trials have shown that 
B.H.C. 5% has been effective in controlling the pest. Since 
the insect is found on various grasses also besides paddy, attention 
may be paid to these alternate food plants before the pest affects 
growing paddy. Any of these methods to be effective should be 
adopted without any delay, since the pest is of such a nature that 
in a single night a swarm might destroy a wide expanse of paddy 
fields. 

The Paddy Stem Borer. {Fig. 101 J -*)—$choenobius incertulas 

W.)_This pest is also the caterpillar of a moth ; it is found in 

almost all tropical and sub-tropical regions where paddy is grown. 
Unlike the army worm this caterpillar is a borer feeding from inside 
the stem of the paddy plant, and the external symptom of the 
presence of the pest consists in the gradual fading and death of the 
whole central shoot in a young plant and the whole earhead 
in a mature one ; and if the stem is split open the caterpillar, 
its pupa or the signs of its work can be noted. In South India it is 
particularly common in the Northern Circars, Ceded Districts 
Ramanathapuram, Tanjore and Malabar. 

Life history and habits. —Eggs are laid by the female moth in 
small masses on the tender leaves and, as in the army worm, the 
mass is covered by a layer of buff hairs. The young caterpillar 
which hatches out crawls along the leaf or hangs down by a silken 
string and reaches the stem where it bites a hole near a node and 
enters the stem ; inside the stem it grows feeding on the inner 
tissue. When full-fed, the caterpillar has a pale yellowish white 
colour, is smooth and about an inch in length. It pupates inside 
the stem itself, often lower than the stem, within a transparent 
silken cocoon and after the pupation period, emerges as a moth 
through a hole previously made by the caterpillar in the stem. 
The female moth is bigger than the male and has bright yellowish 
upper wings with a minute but distinct black dot on, each of them. 
The male is of a pale whitish yellow colour and the spots on the 
forewings are not conspicuous. No other plant on which this insect 
breeds has been discovered so far. There are a few natural enemies 
affecting the eggs and the caterpillar* but these are not always 
effective as control agents. 

Control measures .—Being a borer, preventive measures are 
found more successful in the case of this insect. The presence of 
the pest should be made out in the nurseries. Egg masses can be 
collected and destroyed. While transplanting, seedlings showing 
dead-hearts can be eliminated. The female moth is very commonly 
attracted to lights, and the light trap as a control measure against 

* Two ichneumonids Amaurcmorpfia -schoenobii. V., Ischnojoppa luteolater . F.) 
a medium sized yellowish braconid (Tropobracon indica R.) and the C-halcid wasps 
Tetrasichus sehoenobii and Trichogramma indicum have been found as parasites in 
South India. 
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this iasect has shown very good results. By top clipping the seed- 
liners before transplanting the egg masses which escape our notice 
will also be removed. Once the borer attacks a seedling 01 grown 
ap plant nothing can be done to save it. In localities where it is 
possible, the stubble after harvest may be ploughed up and des¬ 
troyed, since the pest lingers as larva or pupa in these stuobles 
long after harvest and then passes on to the next crop ox paady. 
The Rice HibFA (Figs. 93 and 10 ^—[Didadispa (Bispa) 
armigera, 01.].—This small bluish black beetle fringed with 
numerous short spines on its body is found all over India and as a 
pest it occurs in the West Coast, Salem, along the Coromandel 
Coast in North Arcot and in the Northern Circars. Tnird crop 
paddy in South Kanara suffers from this pest very seriously m 
certain years. It attacks the younger stag js of the paddy plant and 
generally disappears when the plants mature and the earheads are 
out The damage consists in the beetle eating up the green matter 
of the leaves and this causes them to fade and wither. The presence 
of characteristic parallel white lines on the leaf surface is an indica¬ 
tion of attack by this beetle. When the insect appears in numbers 
in the nurseries and the planted fields, the damage is often serious. 

Life history and habits.— All the stages of the ins ict are passed 
on the paddy plant itself. The eggs are laid into the tissue of the 
youn» leaf close to the tip; the grub which hatches out burrows 
into the leaf tissue feeding on the green matter; this produces the 
characteristic blister patches on infested leaf tips (see fig. 93). 
The pupa is found in the same burrow and after the pupation 
period it emerges as adult. Two or three generations are passed 
through in one paddy season. 

Control measures. —This is an insect which can he effectively 
checked if noted in time and proper action taken. In nurseries 
the beetles can be collected in numb ers with a handnot; if water 
is available, the seedings can also be flooded when the beetles will 
float up and these can be swept together and destroyed. The loaf 
tips of seedlings may be clipped before transplantation and the 
clipping* whbh contain the younger stages destroyed. In valuable 
experimental plots spraying or dusting with stomach insecticides 
will also be found effective. B.H.O. 5 % dust is reported to have 
given very convincing results in Bengal. 

Tnu Rice Bug (Figs. 95 and JO 1 ) —(Leptocorisa acuta , T.). * 
This active greenish yellow insect with the character is dc buggy 
odor an l 1 >ng limbs chiefly found along the west coast, though it 
is occasionally reported from Ganjam, Tinnevelly and Coimbatore* 
It appea s at a stage when the plants have flower and the grains 
are in the milky stage. Both the adult and the young bugs are 
active and d mage the plant by sucking up the juice # from the 
milky grains which become chaff in consequence. In this way in a 
badly infested field the earheads show numerous grains sucked up 
empty and turned brown and dry ; on some of the plants the bugs 

h.e.e*—10 
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will also be in evidence. When the stem borer caterpillar attacks 
P add y in T '^ 1S ^ a ^ er stages such plants also show white earhoads but 
the difference between the two is that, when it is the lice bug, 
on y some grains (and not all) are found chaffy where as stem 
borer attacked ears are completely dry including the stalk. 
Generally the bug disappears when the earheads begin to ripen 
and the grains become hard. 

Eifc history and habits. —The mother bug lays brownish seed 
like eggs m rows of 10 to 20 on the. leaf blade : in a week each 
e SS h itches into an active slender greenish nymph which feed’ by 
sucking the plant sap from the tender shoots and leaves (fig 101); 
In about a fortnight the nymph assumes the wi ged adult stage 
when it is able to fly about and m >ve from plant to plant and 
teed on the milky ears. In the West Coast the pest breed? freely 
duung the monsoon months and causes considerable 

amage to paddy. The insect ako feeds on different grasses 
besides paddy. 

Control measures. —In areas where the pest usually occurs the 
neld.^ bunds should be kept e"ean an 1 properly weeded as a pre- 
ventive meas re; all gras es on which the pest will otherwise breed 
d b u e decoyed before paddy comes up. When however, a 
old is radly infested, the most feas ble and economical method is 
the mechanical one of collecting bugs in handnets or bags and 
destroying them The use of the haninet will be found very 
efficient; if systematic sweeping is done with a net or a" for two or 
three mornings, the pest can he reduced considerably; this me; hod 
is commonly adopted in Malabar. Clean cultivation ol owe 1 by the 
prompt use of the handnet has be m found to control the nest suffi¬ 
ciently well Dusting with B.H C. 5 % has been found to exter¬ 
minate the pest. A tiger beetle * sometimes feeds cn this insect. 

ffTHE Rice Grasshopper (Fig. l02)—(Hieroglyphus banian, F.). 
jj 1S - p 1U ? green insect is the chiof grasshopper post of 

pa ay in >,outh India and is found in almost all paddy areas though 
it is_ specially bad in the West Coast along the Ghats and in the 
trarjam and Vizagapatnam districts. This is a well-known post of 
paddy and both the young and adult insects often cause very serious 
damage to the crop in certain years. It is found on cane also 
sometimes in parts of the N. Circars. 

Life history and habits— Eggs are laid by the female grass¬ 
hopper m masses of over 30 to 40 under the soil, especially along 
the sides of field bunds during the months from October to Decem¬ 
ber ; these egg masses remain under the soil for several months and 
hatch into young grasshoppers soon after the first rains in the 
following June-July period. Though these are active they are 
wmgless (fig. 102) and grow by feeding on the grasses, etc., on tiie 


* Cicindela sexpunctata. 
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Fla, 102 . —INSECTS ON GROWING PADDY. 

1 to 3* The rioa grasshopper ( Hiemglyphus ). 10 to 13 The swarm’ng caterpillar 

4 to 6 The r oo cage worm ( Nymphu:a ). {Spodopte a ). 

7 to 9 The horned caterpillar (Melanitis) 14 to 16 Rice h spa (Bispa). 

17 to 19 The rice skipper (Pelapidas) 
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field bunds until the paddy comes up, by which time the young 
hoppors become winged adults and begin to damage growing paddy 
by leodmg on the leaves and shoots and cutting off of tho earhoads. 

Control measures. —Bagging and netting during the earlier 
stages ol the pest when the hoppors are found on the field bunds 
have been found effective. The driving of th 3 half-grown and adult 
Hoppers to a field comer and beating them to death with sticks and 
palmyra leaves is a common and effectivo method in vogue in 
South Malabar. Destroying the egg masses by scrapping the°bunds 
and ploughing up the field during the early summer months, 
w erever possible, has also produced good remits by egg destruction 

wTT?? m n/ t 1 ractS . lik0 Gan J ara and South Malabar. Dusting with 
-dUCj 5% has given spectacular results, 

n [ rn L RlGE Gase -wokm. (Fig 102.) — {Nymphula depunctalis, 
ixT.j. Inis insect is also a moth, the larva of which is found 
on young paddy and usually in fields under swampy conditions. 
The slender greenish caterpillars which measure over V whm full 
grown cut the paddy blades into short lengths, construct tubular 
ca^es, remain inside these small rolls (see figure) and fe>d on the 
foliage. It is semi-aquatic in habits and is able to breathe under 
water. In a badly infested field numbers of th )se leaf cases 
could be seen attached to the plants, and the foliage eaten up. 


Life history and habits .—-The tiny eggs are laid on tho tender 
leaves and the larva that hatches m ikes the leaf fold and remaining 
inside it grows by feeding on the foliage ; pupation takes place 
inside the larval case. The moth that come 3 out is a small delicate 
creature with the wings white and speckled with pale brown 
markings. 


Control measures. —The best method is to dislodge these larval 
cases and destroy them. This is usually done by disturbing the 
plants by passing ropes or thorny branches of trees over thorn and 
the water in the field drained off. The addition of a little kerosene 
to the water in the field before shaking the plants will help in 
killing the caterpillars in the cases which drop into the water. 

mi Paddy Gall-fly {Fig 103) -—(Pachydiplosis oryzoe, W .)—* 
inis is a fly pest and the damage to paddy which is caused by its 
larva is popularly known as “Silver shoots” and in the vernacular 
Anaikombu (Tamil) and Kodu (Telugu). The fly ig a d)lieate 
mosquito-like insect with long legs. This is found chiefly in 
the Northern Circars, Tanjore, Ratnnad and South KInara 
districts. The external symptom of the work of tin post is the 
formation of pale white or bluish hollow outgrowths from the 
paddy steins preventing formation of earheads. Thi 3 abnormal 
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FIG. 03. THE PADDY GALL FLY, MEALY BUG AND THRIPS 

1 (a) & ( b) The gall fly (Pachydiplo&i ) grub in plant and fly 

2 (a) & 16 ) me ly bug ( Ripersia ) on piant and adult femae, 

3 Tnrips ( Thrips oryzce ). 

















150 Handbook of Economic Entomology for South India 


growth, of the plant is the result of the irritation caused by the fly 
maggot inside the stem. This is occasionally serious in the Northern 
Circars. 

Life history and habits. —The parent fly deposits eggs on th® 
tender shoots ; these eggs hatch out into slender footless maggots 
and the latter burrow into the shoots and cause irritation, and as a 
result, the long hollow characteristic galls or <e Silver shoots ” are 
formed. The pupa which is found inside these hollow outgrowth® 
emerges as the fly after the pupation period. Very often the fly 
maggots are found heavily parasitised by minute wasps. ' The in seat 
has also been noted to breed on a few wild grasses. 

Control measures .—Being an internal feeder and since the 
damage it causes becomes visible only after the gall is produced 
and the plant shoot damaged, only preventive measures will be of 
any avail against this pest. Grasses on which the insects breed may 
be removed from bunds to prevent the pest multiplying on them 
when there is no paddy. The adult insect comes to lights and as 
such, light traps may be put up sufficiently before the period when 
the pest is expected. 

The.Paddy Mealy Bug (Fig. 103)— (Eipersia oryzce Gr.).—This 
insect is the cause of the “ Soorai ” disease of paddy in the Tanjore 
delta, South Arcot, Trichinopoly, Salem and parts of Coimbatore ; 
recently it has also been found in parts of the N. Circars and Mala¬ 
bar. It is a reddish white soft mealy bug found in colonies attached 
to the paddy stem covered over by the outer sheathing leaves. It 
hardy moves about. The damage is caused by hundreds of these 
bugs attaching themselves to the succulent stem and sucking up 
the plant sap ; this drainage affects the growth and makes the plants 
stunted and sickly ; in many cases no earheads are put out. An 
infested field shows isolated patches of stunted and sickly looking 
plants. When the outer sheath of an infested stem is drawn apart, 
numerous bugs are seen attached to the stem in all stages. 

Life history and habits. —Numerous eggs are Kid on the stem by 
the mother bug. The pale yellowish white young ones are active 
and crawl about the plant for a while and settle themselves on the 
plant stem and grow by feeding on the sap. The young and the 
adult have the same feeding habits and the adult females are gene¬ 
rally stationary and wingless. Sometimes colonies of these insects 
are found subject to the attacks of natural enemies lik e lady-bird 
beetles and parasitic flies and wasps. 

Control measures. —The pest is rather difficult to check if not 
controlled in the early stages by attending to the early attacked 
plants, and in the nurseries before transplantation. Different 
methods of control have been tried against this insect but so far 
the results have not been so satisfactory as one would have wished; 
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JTG. 104.— SOME CATERPILLAR PESTS OP PADDY 

1 . The yellow hairy caterpillar ( Pftal'S ) and moth. 

2. Th ) climbing cut worm (<? irphis) and moth. 

3. The semilooper w >rm ( MocU ) and moth. 

4. The ro t stembo^er ( Ancylolomia) and moth. 

5. The loaf roller ( Gnaphalocrods ) and moth. 
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it appears to be a difficult one to deal with. As in the gall fly, the 
multiplication of the pest can be considerably reduced by dealing 
with the various grasses on which this mealy bug is found to breed 
as alternate food plants. 

The Rice Thrips (Figs. 97 and 103) — (Thrips oryzos , W.).— 
This is a minute insect found in numbers in very young paddy often 
when the expected rains are not received. It has been noted chiefly 
in Malabar, Chingleput, Mysore and Coimbatore. The insects are 
small active creatures found in all stages inside the rolled up tips of 
the tender leavesthey lacerate the parts and suck up the plant 
sap and this causes rolling up and fading away of the leaf tips ; and 
in the case of very young seedlings, the loaves wither and the young 
plant suffers much. The adult insects are the small creatures 
having fringed wings. 

Life history and habits. —The life history of the paddy thrips is 
more or less similar to bugs ; eggs are laid in the tender leaves and 
the active young ones that hatch out feed exactly like the parent, 
and in course of time assume the adult winged condition. 

Control measures. —During certain unfavourable seasons Thrips 
cause appreciable damage to nurseries and transplanted seedlings. 
A smart shower of rain is sufficient to remove thrips. In its absence 
the fields may be flooded with water wherever available. In valuable 
plots and nurseries the pest may be checked by spraying water mixed 
with some tobacco decoction or B.H.G. 

The Paddy Leap Roller (Fig. 104) — (Cnaphalocrocis medinahs, 
G.)-.—During certain seasons young paddy suffers to some extent 
from the attacks of this caterpillar which rolls up the leaf tips and 
feeds from inside the roll, 

It has been noted in pest form chiefly in Gan jam, Malabar and 
a few other places. 

Life history and habits .—The adult insect is a small moth with 
yellowish brown wings ; the caterpillar is green and a little over half 
an inch in length before pupation. The pupa is found inside the 
le&f fold itself. 

Control measures. —The early clipping off of the infested tips and 
their destruction will check the multiplication of the insect. 

The Climbing Cutworm (Fig. 104) — (Cirphis albis&gma , M.).— 
This insect is in general features and habits very much similar 
to the swarming caterpillar (Spodoptera) and both belong to the 
same group. The climbing cut-worm does not, however, occur 
regularly as a pest as does the swarming caterpillar. It appears 
as serious only during certain years chiefly in the Coromandel 
tracts on grown up paddy during January-February in such years 
when the tract gets heavy rainfall and the fields are flooded, 
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Life history and habits.— Life history is similar to that of th® 
army worm and tho adult is a stout dark brown moth. The cater¬ 
pillars which are smooth, cylindrical and stout appear in swarms, 
climb the p lant and cut off tho earhea,ds. One or two species of 
Cirphis with same habits have also been noted occasionally with this 
post, viz., Cirphis loreyi and G. unipuncta. 

Control measures. —Tho post is rather difficult to deal with. 
Birds are found to do some beneficial work in such infestations by 
feeding on those larvae ; these may be helped with perches in. the 

field. 

The Striped Bug (Fig. 111-4) —( Tetroda histeroides, F.).— 
This dark brown plant bug is bigger and stouter than tho rico bug 
(Leptocorisa ) and can be oasily recognized by the V-shapod whitish 
mark on its dorsal surface ( Nama vandu in Tamil). It settles in 
numbers on young plants in patches and sucks up the sap from the 
tender parts. Infested fields present a yellowish brown, dry 
appearance. This has boen noted as a pest of some importance 

only in parts of Tiruchirappalli till now. 

Life history and habits.— Tho cylindrical eggs are laid along the 
lower surface of the leaves in batches of four or more in two rows. 
Those hatch within a week and the young nymphs grow by feeding 
on the plants like the parents. In about 40-50 days they reach 
maturity. 

Control measures .—Hand picking and sweeping with nets will 
be found very effective in the early stages ; the spraying of an insecti¬ 
cide like crude-oil emulsion or fish-oil soap as a doterrent was 
found effective on one occasion. B.H.C. 5 per cent dust has given 
effective control. Ducks let into the affected fields voraciously 
devour the bugs. 

The Spotted Jassid op Paddy (Nephotettix bipunctatus, Fabr.)— 
This is an active little bug, green in colour with two minute cons¬ 
picuous black spots on the malo3. The insect which is generally 
considered to be only of minor importance suddenly flares up to 
prominence during certain years attacking young transplanted 
paddy especially under well irrigation. The hoppers occur in their 
millions, suck up the plant sap and cause withering of the plants. 
In eases of severe attack the growth gets stunted and the plants 
wither away ultimately. 

Life history— The female lays hero small cylindrical eggs on 
the underside of the leaves and the individual capacity is 24 to 
34. The nymphs hatch out in about four days and begin to feed 
on the plant sap. They attain tho adult stage in about 20 days 
moulting five times. They breed on some of the common grasses 
during the off-season, 
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Control measure *,.—Swooping with handnots and destroying 
tho adults in korosonatod water as woll as the use of the light trap 
may bring about a certain amount of reduction in tho population 
durng the oar ! ior stages But no the- of these methods give 
any appreciable rol'of whon tho post multiplies beyond control 
Spray,ng with D.D.T. at 01 per cent has boon found to give specta¬ 
cular results since the entire population was found to dio in the 
course of throe days. Tho quantity of tho chemical required for 
an acre is 2 lb. costing about Rs. 6. 

The. following insects are also found occasionally feeding on 
paddy in, d.fferont parts of the province, but they are minor and 
appear in, pest form very rarely :— 



FIG. 100.- A SKIPPER BUTTERFLY SOMETIMES FOUND ON PADDY. 

[Pelopidas ( Parnara ) colaca, M.] 

(From S.SJ.) 

Minor Leaf Caterpillars— The paddy shipper [Pelopidas 
{Parnara) mathias, F.] (Fig. 102).—A smooth green caterpillar with a 
distinct head. Tho adult is a dark brown skipper butterfly 
found all over South Lidia ; another (P. colaca , M. fig. 105) is 
also noted sometimes. The horned caterpillar of rice (Melanitis 
ismene , G.) (Fig. 102-7).—This elongated gnin caterpillar 
with a rough body surface has two rod horn-like processes 
on the head and pupates on the loaf. The adult is a dark brown 
butterfly with large wings. It is found all over the province. 
The yellow hairy caterpillar (Psalis pennatula y Hb. 1) (Fig. 104-1),— 
An yollow brown hairy larva about 1| inches long found often on 
grasses and sometimes on paddy. Pupa found in fid) a pale white 
cocoon of silk and frass attached to the leaf. The moth is a stout 
one with straw coloured upper wings. Has a very wide distribution. 
The paddy seviilooper (Mods frugalis , Fb.) (Fig. 104-3).—An elonga¬ 
ted smooth greyish yellow semiloopor caterpillar ; pupates in a 
cocoon among leaves. Tho adult is a grey brown moth with pal 9 
strise on wings. The hairy caterpillar [Nisaga simplex , W) is occa¬ 
sionally noted in the North Circars. The noetuid caterpillar* 
(Borolia venalba , M) is another minor pest. The earhead webber 
(Pityocona xeropis M) is a small caterpillar occasionally found 
webbinpr paddy oarheads in Coimbatore. Th* noetuid caterpillar, 
(re amia inferens, W) has been noted to attack young paddy 
seedlings in parU of Mysoro, 
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Minob Leaf Beetles —The paddy Leptispa (Leptispa 
pygmaea. B.) (Fia. 106).—This is a small elongated smooth bluish 
beetle often found in company with rice hispa, chiefly in different 
parts of Malabar. The occasional damage done to paddy by this 
creature and the life hisotry are more or less similar to those of rice 
hispa. 



FIG. 106.- THE PADDY LEPTISPA. 

(Leptispa pygmasct B.) 

The spotted leaf beetle {Oides affinis, J.) {Fig. 107-5).—An ovoid 
reddish brown beetle with a large dark blotch on each upper wing. 
Found often in numbers but doing hardly any damage. Noted in 
Malabar. 

The leaf weevil (Athesapeuta oryzae, M.) {Fig. 107-2).—A sms ’ 
dark grey weevil; at times found in paddy fields in Coimfoatcs# k 
status as a pest very doubtful. 

The gregarious blue beetle {Haltica cyanea, Web.) {Fig. 107-3).— 
A medium sized steel blue beetle bigger than “ Leptispa ” and 
often found in hundreds on the paddy plant; this is often mis¬ 
taken as a serious pest of paddy because it is found in numbers 
on paddy plants; but it is harmless and is found breeding not on 
paddy, but on the common weed Ammania found along field bunds. 

Flower feeding blister beetles {Psalydolytta, Epicauta and 
Lytta) {Fig. 108).—These blister beetles occasionally visit the paddy 
plant during the flowering period and feed on the pollen ; they are, 
however, very rarely serious, A red headed dark blister beetle 
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uistrict during JuJy-Novembor season. 



PIG. 107.- SOME BEETLES FOUND ON PADDY* 

1 The rice cockchafer iPhyllognaihus)* 

2 The rice leaf weevil {Athesapeuta), 

3 The greg irious beetle ( Haltica ). 

i The rice root weevil ( Echinocnemus ). 

5 The spotted leaf beetle {Oides). 



FIG. 108. —BLISTER BEETLE SOMETIMES FOUND ON PADDY. 

(Epicauta sp.) 

{From 8.3.1. 
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Minor Grasshoppers.— Besides tho rico grasshopper ( Hierogly - 
phus) noted above, a few other species also appear on tho paddy 
plant generally as minor posts. Those are (1) tho Ganjam rice 
grasshopper (. H. orizivorous , U.) which has tho same habits as the 
rice grasshopper and occasionally found with it ; th‘s insect is often 
short, winged (2) tho small grasshopper of paddy {Oxya velox, Fb. 
fig. 109); this is a very common insect found all over the pla’ns of 
Southern Ind a and occasionally in company with tho rice grass¬ 
hopper, and (3) when tho paddy is in nurseries just before trans¬ 
plantation, numerous small grasshoppers do damage to tho plants. 
Thoso insects are called “ surface grasshoppers” and include such 
common green and brown forms as Acrotylus humberliana, S., 
Heteropternis respondens, YV\, Aelopus affinis , B., Aelopus tamulus\ 
F., fig. 110, Pachytylus danicus, L., and Pyrgomorpka conica , Gl! 



rid. 109— paddy small gbass hoppee (Oxya velox. F.) 
[From S.S.I.1 



Fig. 110—Surface gbasshoppeb* 

(Aeolojpua tumulus, F.) 

[From Ind. Mus. Notes] 

Most of those loaf feeding caterpillars, boo' hi and grasshoppers 
on paddy can bo om'ly tackled by meahamcal methods employed 
promptly; those include hand pick'ng, baggmg and netting. In 
very valuable and small plots, stomach poisons can also bo sprayed 
or dusted. D.D.T. and J3.H.C. bo;ng stomach poisons can also he 
used with advantage. 
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Minor Sucking Bugs.— Besides the sucking insects noted 
above numerous small bugs have been noted now and then 
indifferent places. All of them are very small mosquito-like 
insects which appear in swarms and suck up the juice 
from tender portions which fade if badly infested. Mos o 
these fall under the group known as leaf hoppers and include 
besides the spotted jassid ( Nephotettix bipundatus) note on 
page 153, the white jassid (Tettigoniella, spectra, Dt.) (fig. 96) which is 
bigger in size than the spotted jassid and has a uniform pale white 
colour, the brown leaf jassids [Deltocephalus dorsalis , M., and 
Typlocyba subrufa , M., fig. 111-2-5) two small insects noted m the 
Kistna and Malabar districts, the fulgond hoppers (Niiaparvata 
sordescens, M., and Nisia atrovenosa, L., fig. 111—6 7), note 
now in Nellore and Kistna districts and the red spotted earhead 
plant bug ( Menida histrio, F., fig. 111-1) often found on the 
ripening earhoads in diffrent tracts but very rarely a pest, borne 

of these leaf hopper bug^ appear as posts during abnormal seasons 
and cause some appreciable damage. Light trap attracts them in 
numbers ; to supplement this method, other mechanical measures 
like netting and bagging and use of sticky winnows can also be 
adopted with advantage. 

Root-Feeding Insects of Paddy.— -A few insects are found 
occasionally attacking the roots of the paddy plant or the 
stem region very close to thorn. These include (1) 
makino- caterpillar (Ancylolomia chrysographella , K.) (fig. 
which° occasionally appears as a pest on young paddy in 

the sandy coastal areas of North Malabar during the summer 
months It is a smooth slender pale green caterpillar which loecls 
on the stem and roots of the very tendsr paddy seedlings and 
pupates in tubular galleries. The moth which is a medium sized 
one with straw-coloured wings often comes to lights, (2) the pally 
cockchafer beetle ( Phyllognothu-s dionysius, F., fig. 107-1) a dark 
brown medium sized beetle. The grub has the habit of attacking 
the roots of young paddy seedlings. Found occasionally m Kanara 
tract, and (3) the root weevil { Echinocnemus oryzae, M. fig., 107-4) 
a sma ll grey weevil, the grubs of which attack the paddy roots 
and cause some injury. Noted till now only in Kistna and Guntur 
districts. This last insect appears to be similar to the rice water 
weevil (Lissorhoptrus simplex.) noted in Louisiana in Amenoa. 

The treatment for these root-feeding insects consists in tackling 
the soil conditions by cultural and other operations. 

Before leaving pests of paddy, reference may be made to two 
minor insects which are occasionally noted, viz , the nee stem borer 
fly (Atherigona oryzee, M.) the maggot of a small bluish black antho- 
mviad fly and one or two species of vory minute (dark flea beetles 
(Chastocnema sp.) causing some damage to the foliage in the nursenes. 



FIG. Ill. —PADDY BUGS. 

X Earhead bug {Menida). 5 Leaf jassid of Kistna ( Deltocephalus.) 

2 Leaf jassid ( Ty-phJocyba ). 6 Leaffulgorid ( Nilaparvatu ). 

3 Spotted jassid t'A 7 ephotettix). 7 Lo. (Aisio). 

4 Striped bug (2 elroda). 


CHAPTER XT], 


Insects affecting Millets, Wheat and Sugarcane. 
Pests of Cholam, Ragi, Cttmetj, Tenax, etc. 


* CHOLAM INSECTS. 

Prom the point of view of insect pests the sorghum plant m 
South India does not occupy such an important status as some do 
of the other major crops grown in the Province like paddy, cotton, or 
groundnut. Uni ke as in the case of some of the latter, the number 
of insect pests really causing appreciable damage to the crop is com¬ 
paratively much fewer, and we very rarely hoar of wholesale damage 
to this crop by insect- pests as in the case of many other cultivated 
plants. It will be found that there are not more than half a dozen 
insects which might be put down as really important pests of 
cholam. Even out of this half a dozen, only three or four can be 
conydered as major posts, occurring regularly year after year, having 
a Wide distribution, and do'ng some noteworthy damage to the crop ; 
the others very rarely atta'n pest proportions, and even when found 
as such, are often sporad c and confined to special tracts only. 
Under the first category may be included the earhoad bug ( Galocoris 
angustatus , L.), the moth borers ( Ghilo zonellus , S., and alliod 
forms) and the red ha : ry caterpillar (Amsacta albistriga , M.). In 
the latter group w r e may bring together the grasshoppers of different 
kinds, includ'ng the Deccan grasshopper ( Golemania ), the fly mag¬ 
got borer (Atherigona Mica, , M.), the shoot caterp liar (■ Girphis uni - 
puncta , H.), the shoot bug {Perigrinus maidis, D.), and plant lice 
(Rhopalosiphummaidis, F.). It may be added in this connexion, 
that with the exception of one or two specific pests, most of the 
insects affecting cholam are also found to attack other millets 
like maize, ragi, cumbu, etc. One reason why borers and the 
earhoad bug, which may bo put down as the most important pests 
of cholam and other millets, continue to be perennial pests, season 
after season, is that in dry tracts sorghum is grown in some fields 
or other in every area, and though in individual plots alternate 
crops are grown in rotation thore is no wholesale rotation in any 
wide area ; this evidently given a good chance for these insects to 
breed and multiply throughout the year easily and during favour¬ 
able years assume the status of serious pests. Rotation of crops to 
have any salutary effect, from an entomological point of view, 
should be pract’scd not for individual plots alone, as is generally 
done, but in appreciably extensive areas so that the post will have 
no chances of multiplying and infesting the crop when next that 
crop is grown there. 


* Andropogou sorghum* 
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The Cholam Stem Borer {Fig. 112 )—(Chilo zmellus , S.).— 
During the early stages of the cholam plant, when it is just a few 
inches high, one of the two borers affecting the plant is this cater¬ 
pillar, the other being the fly borer referred to below (on page 
167). The caterpillar burrows through the stem of the plant and 
kills the central shoot; and all the borer-affected plants show the 
dead central shoot known popularly as “ dead heart.” Grown¬ 
up plants are also infested, but the damage to young plant is far 
more serious. The insect is found in all the cholam tracts in 
South India. 

Life history and habits. —The parent insect which is a medium- 
sized straw-coloured moth lays batches of scale-like flattish oval 
overlapping eggs generally on the undersurface of the leaves. 
These hatch into caterpillars which gradually bite their way into 
the stem and burrow into it feeding on the internal tissue and killing 
the central shoot in young plants. Pupation takes place inside the 
stem alone and the adult emerges after the pupation period. One 
life cycle from egg to moth generally occupies six to seven weeks. 
Both the egg and the caterpillar are often parasitised by wasps of 
different kinds. Besides cholam, the insect is found to breed on 
ragi and maize also. The damage by this insect is more serious 
when the plants attacked are young since the attacked shoot is com¬ 
pletely killed ; when grown-up plants are attacked; they are not 
killed but suffer in vigour and develop weak earheads. 

Control measures .—In the case of all such borers none but pre¬ 
ventive measures will be of any avail since external application of 
inseticides, etc., will not in any way affect the internal feeders. 
During the younger stages of the plant, the most effective and econo¬ 
mic method is that of pulling out all young plants showing “ dead 
hearts ” when the fields are thinned, and disposing those pulled-out 
plants by feeding cattle with them or burying them deep ; if thrown 
on the bunds or in field corners, the borers in them may emerge and 
1 infest healthy plants again. In tracts where these borers are regular 
pests, season after season, the seed rate may be slightly increased so 
that the later elimination of dead hearts will not very much affect 
the number of plants in the field ; this is a method followed in 
Gujerat for the moth borer on young juar (sorghum). Another 
preventive measure which will go a great way in minimizing borer 
attacks is the necessity for giving proper attention to the crop 
remains left behind in the field after harvest. The stubble in the 
harvested fields often forms a very fertile harbouring place for the 
borer to develop and multiply before going into the next crop ; these 
stubbles often give out fresh shoots and the borer finds them very 
favourable to breed in. Wherever possible, the stubble must be 
pulled out and not allowed to harbour the pest. As stated above, the 
damage to grown-up plants by moth borer is rarely serious and as 
such it may not demand any real control measures. In such a stage 
parasites of the borers are often found to do some good work in 
H.E.E.—41 
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FIG. H2. -THE CHOLAM MOTH BORER ( Ghilo ZOnelluS , S.) 

A. Stages— 

1 Eggs, 3 & 4 Adult. 2 Pupa. 

B. The caterpillar. [FVow 8*SJ»] 

checking the pest as natural enemies. Two common parasites on 
this borer are a small red and dark braoonid (Microbracon chilocida , 
Bam) (fig. 113) and a large ichnenmonid (Xanthopimpla pedator , 
F.), (fig. 130). 
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The Eabhead Bug (Fig. 114) —(Calocoris angustatus , L.).— 
This is an active yellowish green bug known as Navai puchi in the 
Tamil tracts and has a wide distribution all over the Province 
especially in the Ceded districts and Coimbatore areas. It is one- 
fourth of an inch in length with fairly long limbs. Both the adult 
and the young ones suck up the sap from the tender portions of 
the plant, especially from the milky ripening earheads. In bad 
attacks each earhead may harbour hundreds of these which fly 
about like mosquitoes when the plant is disturbed. As a result of 
bug attack, the earhead becomes chaffy instead of containing ripe 
and healthy grains. 

Life history and habits .—Shining pale whitish cigar-shaped eggs 
are thrust by the mother bug into the tender tissues of the shoots 
and the active orange-coloured nymphs that hatch out feed on 
the tender shoots, just like the adults, and after some days become 
mature winged insects. The insect is occasionally found on maize, 
cumbu and some grasses also. 

Control measures —If the pest is noted in the early stages of the 
crop it can be checked effectively by using hand nets and sticky 
winnows, and this will reduce the pest population considerably and 
check the damage on the ripening plants and ears. It will, however, 
be found difficult to tackle it in the later stages when the plants 
grow tall and it becomes difficult to adopt any such mechanical 
measures. Crop rotation and other cultural measures will 
have to be tried in tracts where the pest causes perennial trouble. 
Bound about Coimbatore, crops sown before 15th March are 
reported to invariably escape the damage. The adjustment in 
the time of sowing, therefore, often offers some scope for control 
but the details have to be worked out for each tract. Among the 
insecticidal trials conducted recently, B.H.C. and D.D.T. dusts 
were found encouraging. A closely allied bug (Megacoelum strami- 
neum W) is sometimes found with the common earhead bug as a 
minor or sporadic pest. 

The Bed Hairy Caterpillar (Fig. 90-1) — ( Amsacta albistriga , 

W.)._The hairy larva of this moth is a very familiar and common 

creature found in most of the districts in South India and is one of 
the very well-known hairy caterpillars ( Kamblipuchi , Gongalipurugu , 
Korihula) found attacking many of the dry and garden crops. It 
is specially destructive to groundnut in the rain-fed red soil areas 
of the central and eastern districts and in the Mysore plateau and it 
is one of the worst, if not the worst insect pest of the central districts 
in South India. 

Life, history and habits .—The female moth lays about a thousand 
eggs in batches of hundred or more on different green plants and 
these give rise to small caterpillars. These latter grow by feeding 
on cultivated crops of different kinds and within a month or two 
each caterpillar grows to about the length and size of our middle 

H.E.E*—llA 
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BIG. 114. -THE CHOLAM E AH HEAD BUG. 

{Calocoris angustatus, L.) 

[From SJ3J, ] 


finger and it is at this stage that the creature is very active and 
veracious. It then, stops feeding and seeks its way under loose soil 
generally at the side of fields and hedges and changes into the pupa 
inside an earthen cell made before pupation {see fig. 161). The 
pupa is an apparently lifeless elongate, oval,cylindrical, reddish 
brown object looking more or less like a date seed ; it remains in the 
soil for several months generally from October-November to July- 
August of the following year. With the first monsoon showers of 
the next year, the underground pupa splits open and the winged 
moth emerges out of the soil to start the next generation in its life 
cycle. This creature is practically polyphagous and feeds on almost 
all green vegetation ; but those that generally form its food material 
are pulses and other legumes like groundnut, redgram, etc., and 
others like castor, calotropis, etc. It causes very serious and sub¬ 
stantial damage to groundnut and the millets. In the shape of 
natural enemies we find some wasps** and tachinid flies parasitising 
the caterpillar, and occasionally a peculiar infectious disease, 
probably bacterial, kills them in numbers. 

Control measures .—With promptness and co-operation this pest 
can be easily and effectively checked in the following ways :— 

(1) Hand-picking and destruction of the moths .—To be done as 
s4 on as they emerge after the first monsoon rains \ they are conspi- 
cious by their cream colour and are sluggish, and juvenile coolies 
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can easily gather hundreds of them in a short time. This will cheek 
egg-laying and the subsequent appearance of the caterpillars. 

(2) Collection of egg masses— Some moths which might have 
escaped the notice of the farmer might lay eggs in a day or two 
and these are found in bright yellow batches. These can also be 
collected and destroyed. 

(3) Collection of pupce .—'To prevent moths emerging, the 
underground pupse can also be dug out by hand hoes from under¬ 
bases of trees, shady fences, etc., near the infested fields. This 
should be done during the summer months. When, however, the 
eggs have been allowed to hatch into caterpillars and these latter 
have dispersed all over the fields, it beoomes a difficult problem 
to check the pest. In this case, regular sweeping and destruction 
of the caterpillars, preventing their progress by making trenches, 
and such other measures can alone give some relief. The three 
methods described above are the best to adopt. A Pest Act is in 
existence for this pest in the infested districts. 


The Deccak Grasshopper (Fig. 1 15)—(Cole-mania sphe- 
narioides B.).—This insect which has no wings even during the 
adult stage has been found to do some appreciable damage to dry 
crops especially to tenai (Setaria) and cholam, and to a small extent 
to pulse and grasses in the Ceded districts. A few years ago it 
appeared in locust form and caused some serious damage in parts 
of Bellary Kurnool, Deccan area and Mysore territory. The 
insect has not been noted in any of the other tracts of the Presidency 
it is evidently a pest which has gradually spread from the southern 
districts of Bombay. At present, though it is not absent in the 
above traots it is not found on such a serious scale as before though 
it is possible it may assume threatening proportions any time. 
The insect is a stout big grasshopper growing to two inches in length ; 
it is known as ‘ Jitti ’ in Kanarese and ‘ Midiha ” in Telugu. The 
loss caused by this insect during certain years is heavy ranging 
from 25 to even 100 per cent. 

Life history and habits .—The life history is more or less similar 
to that of the paddy grasshopper. The eggs laid in batches 2 to 3 
inches under the soil by the mother hopper during October-Novem- 
ber of the previous year hatch into young hoppers in July. These 
develop by feeding on the growing crops during the period July 
to September and become mature when the crops are in ears. At 
this stage crops suffer heavily, the flowers and the ripening ears 
being devoured wholesale both by the maturing hoppers and the 
adults The sexes mate and the eggs of the next generation are 
laid in October. Each egg mass contains from thirty to sixty eggs 
and-these remain in the soil throughout the following summer until 
the monsoons in June-July. 


Handbook of Economic Entomology for South India 



TIG. Ilo. THE DECCiUST GRASSHOPPER (Colemanici splienctrioidesfi B.). 

1 & 2 Young hoppera on the plant. 7 Male. 

* ? ? cu 8 Foraaie - 

a & b btages of hopper. 9 Egg laying. 

10 T&rasitic fly (B omhy 1 id - Systoechus somi^WA 

11 Blister beetle [fionahris) attacking 07 gs* 
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Control measures. —In the early stages the hoppers can be 
collected by hand nets, different hopper traps and bags and 
destroyed. When this opportunity is allowed to pass, it becomes 
a somewhat difficult task to tackle the creature when it has grown 
in size and has become more active. Even at this stage mechanical 
methods of using bags and hopper dozers will be found effective 
The pairing adults can also be caught and destroyed to prevent 
evg-laying. Infested fields containing eggs may be ploughed deep 
during January-February so that the egg masses may be brought 
up to the surface to be destroyed by the beat of the sun. The egg- 
masses are often found subject to the attacks of parasites like the 
larvae of a bombylid fly (Systcechus) and a blister beetle [. Zonabns 
(see figs 115-10 and 11]. The problem appears to be nearing solution 
by the use of Hexyclan (B.H.C.) 7 per cent as dust The chemical 
is reported to be extensively adopted with a remarkable degree of 
success in Bombay and Mysore, where the occurrence of the pest is 
an annual feature. 

The Cholam Fly (Fig. 98 )—(Atherigona indica, M.).—This 
insect is a small dark fly the maggot of which bores into the stem 
of the young cholam plant and kills the central shoot. The insect 
is found in almost all the cholam areas. The damage is noted when 
the plants are less than a foot in height and it is occasionally 
serious. 

Life history and habits.— >The adult fly deposits eggs on the very 
tender stem of the young seedling and the maggots which hatch 
out of them bore into the stem and cause dead-hearts in infested 
plants From the seed-like pupa which is found inside the infested 
stem, the dark grey fly emerges. Similar flies are found on Varagu 
and other mill ets occasionally. 

Control measures. —Dead seedlings should be promptly pulled out 
when the fields are thinned and these should not be thrown in the 
field comers, but should be destroyed or properly disposed of to pre¬ 
vent fly emergence. The seed-rate may be increased to make up for 
this loss from borers. 

MrNOE Pests oe Cholam. —Among other insects which ocea. 
sionally infest cholam and cause some injury, the following may be 
noted:— 

Sucking insects. —The Cholam shoot bug (Perigrinus maidis 

j) \._This i s a small active greyish brown bug found in colonies 

in all its different Lfe stages inside the tender shoots of cholam. The 
suck'ng up of the plant sap by these insects causes gradual fading 
and drying up of the affected shoots. This insect occasionally 
causes serious damage (fig. 116). It is found on maize also 
sometimes. 
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HO. 116 . the cholam shoot bug (Perigrinm maidu.T).) 

[After Distant] 

^ j ie . Cholam a P llid (Rhopalosiphum maidis, F) is sometime 
found in colonies inside unopened tender shoots ThJ, i 

?nd g r r m(Jt de cr nd an ^ troI ^ures since it is not £2*^ 
and in most rases, predatory insects like lady-bird beetles’ 
chrysopids and hover fly maggots keep the lice in check ’ 

Three or four species of sap sucking stink bugs (Nezara viridula 

rubrofaZZ Twnf'’ Ag ° noscelis nvbi ^ F > and Piezodorus 

the gresn p ta . bug-Uh, t£. XtaSK 

ssr irssss; Tzz is 

SSJZEt »S3l=£35: 



117.—PLANT BUG. 

{Dolycoris indicus ). 
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Biting forms. —The cholam shoot caterpillar ( Cirphis unipuncta, 
M.) is a stout smooth cylindrical creature found inside the tender 
shoots and feeding on the foliage. It pupates in the soil and the 
adult insect is a large-sized stout moth belonging to the group of 
cut-worms. Very rarely it is found serious on cholam (fig. 118). 
A closely allied species (C. loreyi , D.) is sometimes found with 
this caterpillar. 

The cholam leaf roller caterpillar (Marasmia trapezalis, G.).—A 
slender yellowish green worm found at'the leaf tips of cholam, 
folding or rolling up the foliage and feeding on the tissue. The pupa 
is also found in the roll or fold and the moth is a slender yellowish 
brown one with wavy brown markings on the wings. This insect 
is found all over the province and very rarely as a serious pest. 

The earhead worms. —Two or three caterpillars have been noted 
on the cholam ear heads feeding on the ripening grains. One, 
(Eublemma silicula, S.,) is a small pale brown noctuid moth and the 
other is a pyralid (Stenachroia elongella, H.), the caterpillar of 
which has the habit of webbing the grains in the earhead and feed¬ 
ing on them. A third is an arctiad ( Celama internella) found on the 
earheads. Another caterpillar (Simplicia robustalis) is often found 
as a pest on dry cholam stalks stored for fodder (See p. 361, fig. 312). 



FIG. 118. —CHOLAM SHOOT CATERPILLAR. 

{Cirphis unipuncta, H.) 

1 Caterpillars on plant. 2 & 3 Caterpillar and pupa. 

4 & 5 Moth. 
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1 

TIG. 119. —BLISTER BEETLES 


2 

ATTACKING CHOLAM EARS. 



1 Psalydolytta rouxi , C. (yellow beetle). 

2 Cylindrothorax tenuicollis, P. (green beetle). 

Beetles of different kinds are occasionally found attacking the 
tender foliage, the flowers and the earheads. These include the 
grey weevil (Myllocerus discolor , B.) feeding on the tender foliage, 
the blister beetles ( Psalydolytta rouxi , C. and Cylindrothorax tenui¬ 
collis. P. fig. 119) feeding on the blossoms and tender ears and some 
chafer beetles (Anatona stiUata , K, Heterorhina elegans , F, 
Chiloloba acuta , W and Oxycetonia versicolor, F., fig. 92) on the 
earheads. 


A gall fly ( Contarinia andropogonis, F.) is occasionally found 
breeding inside tender ears making the seeds empty. 

Species of the ground grasshopper ( Chrotogonus ) occasionally 
attack cholam and in parts of Ceded Districts another species 
(Hieroglyphus nigrorepletus , B.) attacks millets. 

In some areas, during certain seasons, cholam suffers from 
the attacks of a mite (Paratetranychus indicus , H.) which turns 
the infested leaves into a reddish unhealthy colour. 

* RAGI INSECTS. 

As stated before, many of the insects found on cholam are often 
found on ragi also. The following insects are, however, specific 
pests of the ragi plant in South India. 

The Ragi Pink Borer (Fig. \20)—(Seasamia inferens, W.).— 
This borer is the caterpillar of a straw coloured stout noctuid 
moth. As in the case of the cholam borer it burrows into the stem 


* Eleusine coracana . 
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and kills the central shoot. Though this insect is the common 
borer of wheat in Northern India it is found more commonly on 
ragi in South India. The caterpillar has a uniform pinkish brown 
colour and a smooth and cylindrical body. The damage caused by 
this pest is sometimes appreciable. 



FIG. 120.- THE RAGI PINK BOBER. 

{Sesamia inferens , W.) 

1 Eggs on plant. 3 Caterpillar. 5 Pupa, 

2 Egg magnified. 4 Caterpillar in stem. 6 & 7 Moth. 

Life history and habits. —Clusters of egg are laid inside the leaf 
sheaths of the stem and the young caterpillar on hatching out bores 
into the stem and gradually kills the central shoot. The caterpillars 
grow to about an inch in length and pupate in the burrow of the stem 
itself. One generation from egg to adult stage lasts from six to seven 
weeks. This borer is found also on wheat, maize, sugarcane, 
cholam and rarely on paddy. The caterpillar is often subject to the 
attacks of hymenopterous parasites. 

Control measures. —The same measures suggested for the cholam 
borer will be found effective in this case also. 

The Ragi White Bokeb (Fig. 121) —(Saluria inficita 9 W.).— 
This moth is a specific pest of ragi in South India, especially in 
the Coimbatore tract. The caterpillar is a stem borer similar to the 
other borers of millets and paddy, but has a cream white colour, and 
is found at the lower portions of the plant close to the soil surface. 
It has been rarely noted on tenai and has been recorded on paddy 
in Mysore. It is not, however, a serious major pest. 
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FIG. 121. —THE RAGI WHITE BORER. 

(Saluria inficita, W-) 

(Insect stages and attacked plant.) 

[From 8.8. 1, j 


Life history and habits .—The habits and life history of this 
insect are practically similar to the other borers. The caterpillar 
pupates in the stem itself and the adult insect which comes out is a 
dark brown medium sized moth with a pale white band along the 
margin of each forewing. 

Control measures .—The same methods applicable to other borers. 
The moth has some attraction for lights and as such, light traps 
may be put up in the nurseries where the infestation starts, to trap 
the moths and prevent egg-laying. 
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FIG. 122. -THE BLACK HAIRY OAETERPILLAR AND MOTH. 

{Estigmene lactinea, G .) 

[From S . S . I .] 

The black hairy caterpillar.—{Figs. 90 and 122)— {Estigmene 
lactinea, G.).—During certain seasons ragi becomes subject to the 
attacks of this hairy caterpillar. It has been noted in Coimbatore 
and part of Tirunelveli and Ceded Districts. The caterpillar is 
known as the wooly bear caterpillar, because of its wooly black bodv 
and its bear-like locomotion. * 


^f e history and habits .—Eggs are laid on the food plants and 
the hatching caterpillar grow by feeding on the leaves and ears and 
attain a length of about two inches. Pupation takes place in the 
SQl1 - The adult insect is a beautiful large sized cream white moth 
with characteristic crimson markings on the head and body. It is 
noted occasionally on cumbu, cholam and other plants like horse- 
giam, blackgram, etc. It is often found in company with the red 
hairy caterpillar and possesses the same habits. 


Control measures.—As in the red hairy caterpillar, the emerging 
moths can be collected and the caterpillars shaken over a bucket of 
water containing some kerosene. 


The Hagileaf noctpid {Fig. 123)—(Laphygma exigua. H.) _ 
I his insect is one of the cut-worm moths having a very wide dis 
tnbution all over Peninsular India and attacking several culti" 
vated plants It sometimes causes appreciable damage in ragi 
nurseries in the Northern Circars and other tracts. It is also an 
occasional pest of onions, chillies, lucerne, etc. The caterpillars are 

smooth brownish green creatures which, in bad cases, cause damage 

similar to the army worm in the ragi nurseries. ® 

Life history and habits .—Eggs are laid in clusters on the 
lower portions of young plants and the light green dark headed 
caterpillars which hatch out feed on the green portion and grow 
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to about an inch and a half in length. Pupation takes place under 
the soil and the adult is a dark brown medium sized moth. 




»I«. 123. —LEAF NOCTUID ON RAGI, 
(Laphygma exigua , H.) 
(Caterpillar and moth.) 


[From S.S.I.] 


Control measures .—-Both mechanical and insecticidal methods 
can be adopted. In the nurseries, the former are easier and far 
more economical. In bad infestation on a wide area stomach insecti¬ 
cides like lead arsenate or Calcium arsenate can be applied. 

Ragi Root Aphid {Fig. 124 )—(Tetraneura hirsute, B.) —These 
are minute pale white lice found doing some damage to the roots of 
ragi plants. The pest, though very rarely serious, has been 
often noted only in the Coimbatore area. The external evidence of 
the presence of this pest is the gradual fading away of the badly 
infested plants and the presence of ants visiting the roots : such 
plants when pulled out will show colonies of the lice attached 
to the roots. 

Control measures .—The irrigation water may be mixed with 
Crude-oil emulsion, fish-oil soap or tar water; this will kill the 
underground -lice and check their depredations. 
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FIG. 124. —RAGI ROOT APHID. 

(Tetraneura hirsuta , B.) 

(Ragi roots with the lice and stages of the louse with winged female.) 

[from SJ3.I.] 

Minor insects of Ragi.— In addition to the above insects there 
are a few others which occasionally infest ragi in different places. 
These include surface grasshoppers of different kinds as Chroto - 
gonus y Oedalius , etc., flea beetles (spp. of Choetocnema and Lema) 
and the groundnut thrips (. Heliothrips indicus B.) chiefly in the 
nurseries ; the cholam stem borer (Chilo) and leaf weevils (Myllocerus 
spp.) later. The species of plant lice {Rhopalosiyhum maidis 
F.) is also found on Ragi in parts of Mysore. The caterpillar 
(Simplicia robustalis G.) noted on dry cholam stalks attacks ragi 
also.^ A Semilooper (Hyposidra talaca 3 H) has been noted on 
Ragi in Mysore. 

CUMBU 1 INSECTS. 

The most important pests of this crop are the Red hairy cater¬ 
pillar (Amsacta albistriga, W.) in most tracts, the Deccan grass¬ 
hopper ( Colemania sphenarioides , B.) in the Ceded Districts, the 
Black hairy caterpillar (Estigmene lactinea , Cr.) in some central 
area and the green plant bug (. Nezara viridula , L. fig. 125) on the 
earheads, chiefly in the Southern districts. The seed bug of ground¬ 
nut {Aphanus sordidus , F. fig. 165) occasionally attacks just harvested 
cumbu ears. Blister beetles noted under cholam, some cock¬ 
chafer beetles (Spilophorus spp.) and the wingless grasshopper 
(Orthacris, fig. 126) are also met with on this crop occasionally. 
The same control measures suggested for cholam may be 
adopted in this case also. 


1 Permiaetum typhoideum. 
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Another stink bug (Eusarcocoris guttiger Th.) also attacks cumbu 
in some areas (Fig. 94-2). 

TENAI 1 INSECTS* 

Tenai Erotylid {Fig, 127) — {Anadastus parvulus , W.). —The 
only specific pest worth mentioning in connexion with this crop 
is this stem boring erotylid beetle. It has been noted chiefly 



FIG. 125. -THE ©BEEN PLANT EUG. 

{N&zara viridula, L.) 


[From S.SJ.] 



PIG. 120. —the wingless gbasshoppeb of millets.) 
(>Orthacris simulans , B.) 


[From &£./.]. 


1 Setaria italica. 
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in the Coimbatore area, only till now. The insect is a small smooth 
beetle having the head and thorax red and the wing covers of a 
deep blue color. The grub of this beetle bores into the stem of the 
tenai plant and causes borer damage showing the typical wither¬ 
ing and drying up of the earhoads. 

Life history and habits .—Small cigar shaped eggs are thrust 
by the beetle singly into the tissue of the stem and these hatch into 
pale yellow grubs. The grub makes a neat ring around the stem 
from inside and remains feeding in this hollow where it pupates when 
full-fed. A full-grown grub is about a third of an inch and has an 
yellowish white color with a pair of short chitinous spines on the 
surface of the anal segment. The pupa is yellowish at the begin¬ 
ning but gradually turns brown mottled with dark brown patches. 
The adult beetle emerges through an opening in the stem previously 
made by the grub. One life cycle of the beetle occupies about six 
to seven weeks (vide Isaac’s paper, 1919). 

Control measures. —The ordinary measures for borers snould be 
adopted. The beetles when in evidence may be collected and 
destroyed to prevent egg-laying. 

Few other insects attack tenai seriously and these are mostly 
the same which are found on cholam, ragi, etc. 

Other millets like Varagu (Panicum spp.) occasionally suffer 
from the attacks of stem flies like Atherigona destructor M,, species 
of leaf weevils like Myllocerus dentifer E. and flea beetles. One 
of the latter attacking Panivaragu is a small dark bluish beetle 
(Choetocnema pusoensis , M.) 

Hardly any of the other millets grown in different parts of the 
province suffers from any serious insect pest. Occasionally stem 
boring flies or leaf weevils may be noted as minor pests. 


MAIZE INSECTS. 

The insect pests of maize are mostly the same as those found on 
cholam and ragi, the commonest ones being the stem borers ( Chilo 
and Sesamia), the shoot bug (Perigrinus), the cholam aphid 
(Bkopalosiphwn maidis) the ragi noctuid (Laphygma) and grass¬ 
hoppers of sorts. 


WHEAT INSECTS. 


On whoa* 1 which is not extensively grown in South India very 
few serious pests have been met with till now. These include the 
racd pink borer (Semmia inferens, W.) called the wheat stem borer 
in°Northem India, plant lice (chiefly Toxoptera grammvm, R.) and 
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i ti . ., (Anadastus parvulus , W ) 

1. Egg inside stem of plant. 2. The grub. 


3. The beefc.f; 


termites (Microtermes obesi.K) The A 

damage in the fields and clumns of f 1 * \ often cause » 
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'The moth borers include two or three different species of pyralid 
moths —Chilotroea infuscatellus, H., and Proceros indicus, W., which 
are typical stem borers, and the- white borer (Scirpophaga mveUa, 
F.) which bore 3 into the top shoot from above. 

The Stem Borers (Fig. 128 I, HI)—(Chilotroea and Pro¬ 
ceros)—These are pale straw colored pyralid moths the caterpillars 
of which bore into the growing stem of the sugarcane plant and 
ofton cause serious damage. The more important one in South 
India appears to be Chilotroea infuscatellus,H. Both the veiy young 
plants and the growing canes are affected, but the damage to the 
former is far more serious since the infested shoot is killed. The 
insect is foimd in all the important cane areas in Coimbatore, in 
South Arcot, in Chittoor, in the Ceded districts and in the Northern 
Circars. The presence of dead hearts in a young field is a sure 
sign of tho presence of the pest in the field. The other borer 
(P. indicus, W.) is one which is usually found to attack grown up 
caries causing comparatively much less damage. It is also widely 
distributed and occasionally becomes serious. 

Life history and habits —The lifehistories of these borers are 
more or less similar. Pale scale like flattish overlapping eggs are 
laid in batches on the surface of the leaves; the caterpillars that 
hatch out from these find their way to the central portion of the 
plant, bite a hole through the stem and enter it; here they grow 
feeding on tho inner contents and causing the characteristic damage 
to the central shoot. A full-grown caterpillar which measures about 
an inch and a half has a sordid white color with the body surface 
often mottled with dark brownish marks, short setae and tubercles. 
Pupation takes place inside the stem and the adults that emerge are 
straw-colored moths generally having the palpi pointed forwards. 
One generation takes about six weeks (the egg period 3-4 days, pupal 
stage 6-7 and the larval stage about a month). 

The White Boeer (Fig. 128 II)—(Scirpophaga nivella, F.).— 
The caterpillar of this moth bores into the stem of the grow¬ 
ing sugarcane plant from the top shoot and causes damage to the 
growing plant. Plants attacked by this borer are easily detected 
by the peculiar bunchy side shoots given off from the attacked 
central top shoot. This insect very rarely assumes pest proportions 
in South India. Another closely allied species (S. monostigma Z., 
the moth with a dark spot on each wing, fig. 129) is sometimes 

found in company with this white borer. .... 

Life history and habits —Tho lifehistory is similar to the two 
borers noted above. Tho caterpillar and the moth are however 
quite different in appearance from the latter. The caterpillar has 
a cream yellowish white color and the moth is easily distinguished 
by its uniform cream white color, with a crimson hairy anal tuft 
in the gravid female. Occasionally the pink borer of ragi (Sesamia 
inferens, W.) also attacks sugarcane in some tracts. 

h.e.e;—12a 





Insects affecting Sugarcane 


181 



FIG. 129, -THE WHITE BORER MOTH. 

(Scirpophaga monostigma, Z.) [From S.S.I,] 

Control measures .—Being internal feeders, only preventive 
measures will be found practicable and economic. Planting of 
disease and borer free setts, pulling out and destroying first attacked 
plants or top shoots and wherever possible, collection and destruction 
of the egg masses will go a great way on minimizing borer attacks. 

These borers are, of course, checked to some extent by various 
hymenoptorous parasites attacking the eggs, larva and the pupa, 
but their work as natural enemies is not often found sufficient to 
keep these posts under proper control.* In other countries as well as 
at Mysore and Madras 44 biological control ” of the borers with a 
well-known egg parasite [Trichogramma minutum , R. (fig. 128 I (c)] 
which is practically found all over the world is being triod and it 
remains to be seen how far it proves efficacious in this country. 



FIG. 130.- ICHNEUMON WASP PARASITIC ON BORERS. 

[Xanthopimplapedator, F.) [From S.S.I.] 

* Two egg parasites a chalcid {Trichogrammaminutum) and a scelionid (. Phanu- 
rus beneficiens , Z.) and a larval parasite the braconid (Stenobracon nicivilUi ) are the 
chief parasites ; occasionally an ichneumon (Xanthopimpla pedator, F., fig. ] 30) is 
also found on these borers. The chalcid Tetrastychus ayyari, R. is a common pupal 
parasite of these moth borers, 









182 Handbook of Economic Entomology for South India 


Termites {Fig. 128 V) — (Odontotermes obesus, W., srod Enter- 
mes hcemi , W.)—In many cases, especially in those areas which are 
termite infested, these insects, especially 0. obesus, W. attack cane 
setts planted underground and severe damage is often caused which 
prevents the germination of the setts ; the setts and the buds are all 
completely eaten up leaving only the hollow outer rind of the sett 
in the soil. The species Eutermes hosmi appears to be a leaf eater 
and often swarms of this ant appear in the evoning on young seed¬ 
lings, cut out pieces of the leaf glades and strip the leaves outright 
skeletonizing the few leaves of the young seedling ; plants raised 
from seeds often suffer very badly in this manner. 

Control measures .—The radical measure against these pests is 
that of clearing the area of all termite nests before starting cultiva¬ 
tion ; it is important that the queen ants in these nests which are 
capable of producing thousands of young ones should be collected 
and destroyed. As a temporary measure of relief, when the in¬ 
festation is found in a planted field the irrigation water may be 
mixed with crude oil emulsion, fish-oil soap, tar water or D.D.T 
or B.H.C. In some tracts serious and wholesale losses of seedlings 
are reported from termite attack. 

The Cane Leaf Hopper {Fig. 128 IV) — {Pyrilla perpusilla* 
W.).—This is a very active straw colored bug with the head pro¬ 
minently drawn forwards as a sort of rostrum. It is found in most 
cane fcreas of this province, and other parts of India also. Though 
till recently it was very rarely found in pest condition, nowadays it 
is becoming a fairly serious pest—especially in parts of South Arcot 
and the Northern Circars. The insect, the damage it causes and its 
life history and habits are all more or less very similar to the noto¬ 
rious leaf hopper of Hawaii {Perlcinsiella saccharicida . K.). Swarms 
of these insects in all stages are found on the tender and ripening foli¬ 
age in infested fields and the drainage due to the sucking up of the 
plant sap by millions of these creatures causes fading and drying up 
of the leaves and the plants present a sickly and blighted appearance. 
When such plants are disturbed hundreds of adults and nymphs 
hop about on all sides. 

Life history and habits. —Batches of pale greenish yellow eggs 
often numbering twenty or more are laid by the mother insect on 
the under-surface of leaves generally in a mass of white fluffy fila¬ 
mentous waxy material which the insect secretes. The young ones 
which hatch out are active pale brown hopping creatures with a pair 
of characteristic long wax covered anal processes. These nymphs 
suck up the plant juice and grow into adults after the usual moults. 
One cycle of the insects takes about two months from the egg to the 
adult stage. In a badly infested area the insect can be found in 
all its different stages; Similar to mealy bugs and other small leaf 
hoppers this insect exudes a sweet fluid 4 Honey dew ’ on the 
foliage ; this attracts numerous other insects and also the black 
sooty mould which covers such infested plants presenting a very 

* Now known as Dictyophara Pallida, $ 
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sickly appearance. Though generally found in pest form only on 
sugarcane, the insect is occasionally noted in small numbers on 
maize and cholam also. 

^ Control measures. —Mechanical methods in the shape of des¬ 
truction of oggmasses which are easily visible, bagging of the 
nymphs and adults and the use of light trap have been found to 
control the post to a groat extent. Spraying of contact insecticides 
though effective, is not always found practical in large areas 
whore it is found difficult to move the spraying apparatus and 
also on account of the active habits of the insect. BHO. 5 per cent 
effectively controls the pest. The oggs of the insect arc parasitised 
by hymonopterous insects and the artificial utilization of such 
parasites can also be tried wherever possible. The intensive 
cultivation of sugarcane in any area all through the year gives 
such insects very favourable conditions to become perennial pests \ 
this is what is being noted in South India whore this insect was 
not a serious pest until recently. 

The Caotj Mealy Bug {Fig. 128 V ab.)—{Saccharicoccus sac- 
char i 9 Gr,)' Ths is a small pinkish oval creature found often in 
hundreds attached to the lower nodes of the growing cane protected 
by the sheathing leaves and covered over by a thin white waxy 
powder ; the insects are inactive and anchor themselves chiefly at the 
nodes of the cane and suck up the cane juice. Their attack, in 
addition to causing sap drainage, also attracts fungi of different 
kinds due to the £ honey dew 5 secretion. This insect is like the 
soorai bug of paddy. 



FIG. 131. —'CANE MEALY WING. 
(Neomaskellia. bergi, S.) 

(On the left—-Egg-laying.) 


[After ZelintnerJ 
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LfJ' e history and habits. —These are typical mealy bugs whore 
the female insect gives rise to hundreds of young ones, often by 
parthenogenesis ; in a short time the insects multiply remarkably in 
numbers and the young larvae distribute themselves in the field. 
Ants also play their part in helping their dispersal. These mealy 
bugs are often attacked by various natural enemies like wasps, lady¬ 
bird beetles, etc., and these latter sometimes keep tho pest in efficient 
check. .* 

Control measures.-' —Tho selection of healthy, pest-and disease- 
free setts for seeds is one of the best prophylactic measures, since 
carelessness in this selection often helps the introduction and spread 
of this pest in any newly planted area. Proper disposal of badly 
infested leaf sheaths and canes, and wherever possible the encou- 
ragement of natural enemies will tend to keep tho pest under control. 
Wherever practicable the old leaf sheaths may be removed and the 
infested canes sprayed with a contact insecticide. 

The Cane Mealy Wings (Fig. 128 I and 131 )—(Aleuro- 
lobus barodensis, M. and NeomaskeUia bergi, Sign).— These two 
insects known as sugarcane white flies are found as occasional pests 
of cane in different parts of South India causing drainage of sap from 
the foliage and affecting the vigor of the canes. The adults are very 
small delicate insects with their wings and body covered with white 
powdery bloom ; they are active, able to fly and thus help in distri¬ 
buting themselves, from field to field. The developing nymphs are 
more or loss stationary and on badly infested leaves these and their 
dark mealy covered nymphal cases are found in thousands. 

Life history and habits. —Small shining eggs are laid by the 
mother insects on. tho leaf generally along the middle and on the 
lower surface of it. NeomaskeUia bergi has the habit of laying the 
eggs in a circle or concentric semi circles (fig. 131). In about if to 4 
weeks the young ones from these eggs becomo mature winged crea¬ 
tures. A. barodensis is pale greenish with the wings uniform pale 
grey, in N. bergi the wings are speckled with dark-brown spots 
and marking and can be easily distinguished. 

Control measures.— The prompt clipping and destruction of early 
attacked foliage will prevent post multiplication. In bad cases, a 
spray with a contact insecticido can also bo employed with 
advantage. 

Among minor pests of sugarcane found in different parts of the 
province the following may he noted :— 

{!) the scale insect (Aclerda japonica , JST.) attacking t: a stem, 
occasionally noted in parts of Salem ; 

(2) the black leaf hopper (Assamia moesta , W. fig. 132) with 
curious long wings; though often found in numbers on the foliage 
it is rarely a pest ■ ~ * 
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FIG. 132. -THE SUGAKCANE BLACK LEAF HOPPER. 


[Assamia mossta, W.) 


[From S.S'J.] 


(3) cane root lice (Teiraneura coimbatorensis, G.) causing 
damage similar to the ragi root louse ; 

(4) the rice grasshopper (: Hieroglyphus banian F.) is some¬ 
times found as a minor post on young cane crop in parts of tho 
Northern Circars. 

(5) t^e leaf tip thrips (. Bregmatothrips ramakrishnae B.) 
which occasionally makes the tips of tender leaves roll up and turn 
pale ; fig. 97-4. Two other species of thrips have also been noted 
on cane leaves in Coimbatore and Northern Clears (Fulmekiola 
indica R & M and F. saccharicida R. & M.). 

(6) the cane butterfly (Telicota augias , L.) tho caterpillar of 
which feeds on the leaf (fig. 133); 



FIG. 133. -THE CANE SKIPPER 

{Telicota augias ? L.) 


[From iS.Sel.] 


(7) the sugarcane hispa ( Physodonta cuspidata, W.) the small 
spiny black beetle which breeds on the leaf and is in genoral form 
like the rice hispa ; 

(8) the rhinoceros beetle ( Oryctes rhinoceros , L.) sometimes 
found boring into growing cane (fig. 264); this is specially so when 
manure pits are in the vicinity of cane fields. 


CHAPTER XTTT 

Pests of Pulses and Oil-seeds. 

Pulses—Redgram. 

Among pulse crops tho rodgram (Oajanus indicus) plant appears 
to havo moro insect associates than tho othors, though tho really 

serious and major pests among them arc not more than throe or 
four. 

The gram cateeiillae, (figs. 170 and 284 )—(Heliothis 
armgera, F).- This caterpillar is the larva of a stout built yellowish 
brown moth known as tho ‘Cotton bollworm moth ’ in America 
though it is found feeding in various parts in India it is very 
rarely found .as a serious cotton post. Tho caterpillar not only 
defoliates the tender parts but also bores into tho gram pods and 
ieeds on tho ripening seeds. 

Life history and habits .—The insect belongs to the family of 
cutworms, though the habits are not altogether similar to them 
Shining greenish yellow eggs, spherical in shape and beautifully 
sculptured are laid singly on tho tender parts of the food plant 
Ihe young caterpillars feed on the tender foliage and as they ^row’ 
they bore into the pods and destroy tho seeds. A full grown cator- 
pillar is elongated and cylindrical growing to about an inch and a 
hali m length ; its color is variable though generally it is green 
having light longitudinal or grey streaks along tho sides The 

body surface has short setae and tubercles. Pupation takes place in 

an earthen cocoon in the soil near the plant; the pupa is dark brown 
and about half an inch in length with a small sharp spine at the 
anal extremity. As a pod borer it is often found exposing its poste- 
nor halfi^'ith its anterior portion inside the pod or fruit it attacks. 
Ihis is an important post and often causes serious damave. The 
caterpillar is polyphagous having been noted on a variety of plants 
such as bengalgram, cotton, groundnut, tomato, opium peas 
ganja, etc. 5 ^ ’ 

Control measures .—This is one of those insect pests which is 
hard to control. If noted early, dusting or spraying with stomach 
poisons may be effective, but since the grownup caterpillars are pod 
borers spraying later on will not have tho desired effect Hand¬ 
picking of the caterpillars is the only feasible method in this case 
The caterpillar is somotimos chockod in nature by fly and wasp 
parasites though * hese are rarely very effective. 1 * 

The Redgeam Plume Moth (Figs. 134 and 135 )—(Exe- 
testis atomosa W.).-This insect is a specific post of redgram in 
many parts of India. The caterpillar is a short greenish 8 brown 
creature ; it is a typical borer cutting through the pod and feeding 
on the seeds inside. Sometimes appreciable damage is caused by 
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FIG. 134, -PUPA OP RED GRAM PLUME MOTH. 

[After Lefroy ] 



FIG. 135. —RED GRAM PLUME MOTH. 
(Exelastis citomosa, W.) 


[From S.S-I.] 


Life history and habits .—Minute single eggs are laid on the 
tender shoots or pod and the caterpillars which hatch out first scrape 
the pod surface and gradually cut a hole and thrust the head into it 
and feed on the seeds from outside. The full grown caterpillar is 
about half an inch in length, greenish brown and fringed with short 
hairs and spines. It pupates on the gram pod surface or even in 
the burrow of the infested pod ; the pupa is also fringed with short 
hairs and spines and is often liable to bo mistaken for the larva. 
The moth is a slender insect with the wings arranged in plumes 
(characteristic of the moths of this family Pterophoridae ). 
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Control measures .—The methods of control which can be sug¬ 
gested against this insect are the same as for the gram caterpillar 
above. 

The Gram Pod Fly {Fig. 136).— {Agromyza obtusa , M.)—* 
Unlike the above two posts this insect is a fly maggot but the nature 
of the injury done to the crop is moro or loss similar. The tiny 
maggot burrows into the seed and damages the same. The insect 
is occasionally bad in parts of the Ceded Districts, Mysore, etc. 



FIG. 136 . -THE EEDGKAM POD PLY. 

{Agromyza obtusa, M.) 

Fly and attacked pod. 


[From 8.8J.} 

Life history, and habits. —The adult female fly thrusts minute 
eggs into the tissue of the shell of a tender pod and the hatching 
maggot enters the seed and feeds on the seed inside the pod. Though 
the whole seed is not eaten up by the maggot the partial damage 
caused spoils the seed and the latter also becomes subject to bacterial 
and fungoid diseases. 


Control measures. —Only preventive measures are possible. 

Hairy Caterpillars. —Two species of hairy caterpillars 
are occasionally found attacking redgram though they very rarely 
cause serious harm. These are the well-known red hairy cater¬ 
pillar (Amsacta albistriga, W.) noted under cholam and a species of 
tussock caterpillar (Euprodis fraterna , M.) The caterpillars are leaf 
eaters. 

Tussock caterpillar {Euprodis fraterna , M. Fig. 90-9)— Life history 
and habits .—The life history of the red hairy caterpillar has 
already been described under cholam. In the case of the tussock 
caterpillar the parent moth lays batches of eggs on the leavos 
generally on the under surface and these batches are covered with 
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hairs deposited by the parent. The larvae which hatch out are long 
and slender and covered with hairs. These feed on the plant surface 
in groups gregariously and gradually grow to an inch and a half in 
length. The full grown larva is dark, reddish brown ; in addition to 
a covering of hairy tufts all over the body, it has a pair of long 
tufts directed forwards on either side of the head and a single elon¬ 
gated tuft directed backwards from the anal segment (hence known 
as tussock caterpillar). The caterpillar pupates in a thin cocoon of 
silk and hairs on the plant itself. The moth is medium sized and has 
orange yellow wings with light wavy markings. 

Control measures .’—The conspicuous eggmasses and the gre¬ 
garious habits of the young larvae offer easy facilities to check the 
pest by collecting and destroying the eggmasses and the gregarious 
caterpillars by clipping the leaves on which they are found. In very 
bad infestations, application of a stomach poison can also be adopted. 

Minor insects affecting redgram.—A number of other 
insects besides the important ones noted above are occasionally 
found on redgram but very rarely have they been found to be 
serious. The following are among these ;— 


Biting Insects. 

/ 

*/ 

(1) Leaf and shoot folder (.Eucosma critica , M.).—A short pale' 7 
yellowish caterpillar which remains feeding inside a fold or web 
of the top shoot leaves. The moth is a small dark brown creature. 

(2) Leaf roller (GraciUaria soyella, D.) —A very slender greenish*^ 
caterpillar which rolls the leaf tip ; it is hardly a pest. The moth is a 
very small brown creature. 

(3) The crab caterpillar {Stauropus alternus, W.).—A ciuious 
looking greyish brown caterpillar with elongate limbs and anal 
claspers ; the moth is a fairly stout and grey brown insect with 
wavy markings on the fore wing (fig. 137), It has occasionally 
beexi noted on tamarind, tea, etc. 

(4) A looper eatorpillar ( Pingasa ruginaria , G.) is sometimes 
noted on redgram in parts of Malabar. 

(5) The blue butterfly [Lampydes boeticus. L. (fig. 146)].—The 
short pale green flattish caterpillar occasionally feeds on the leaf, 
flowers and pods. 

(6) The orange banded blister b eetle (Zonabris pustulata y T.). 
—The common blister beetle fo nd feeding on the flowers and 
shoots of many plants, especially those with yellow and red flowors 
(fig. 138). 

(7) Leaf weevils (Myllocerus spp. and the large grey weevil 
Episomus lacerta, F., fig, 152). 
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FIG. 137 . -THE CRAB CATERPILLAR AND MOTH. 


(Stauropus alter mis, W.) 


[.From S.SJ .] 


(8) The bud weevil {Ceuthorrhynchus asperulus , F.) breeding 
inside the tender buds and preventing pod formation. This 
is a small greenish brown weevil found so far only in the Northern 
Circars and Coimbatore and never as a serious pest (fig. 139). 

(9) The leaf cutter bees {Megachile spp.) are occasions lly found 
cutting and carrying away circular portions of tender leaves to 
line their nests. 



PIG. 138 . -THE ORANGE PIG. 139 . -THE RED GRAM BUD WEEVIL. 

banded blister beetle. {Ceuthorrhynchus asperulus , F.J 

{Zonabris pustulata , Th.) [From S,S,I .] 


[From S.S.I,] 
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(10) The stem boring jewel beetle (Sphenoptera perotetti , GA 
—The pale white grub bores into the stem ; usually an important, 
pest of groundnut (see page 213, fig. 163). 

(11) A species of pulse beetle (Bruchus theobromce, L., fig. 140) 
is also now and then found to feed on the pods in the fieldT Generally, 
pulse beetles are mostly pests in granaries and stores, but this one 
species has been noted as a field pest. 

(12) A small dark buprestid beetle is noted in parts of Cochin. 



FIG. 140 . -PULSE BEETLE ON REDGEAM. 

{Bruchus theobromae, L.) 


[From S.S.I.] 


All these biting creatures can be easily controlled by mecha¬ 
nical means or by stomach insecticides in bad infestations. 

Sucking Forms. 

(1) The pod bugs (Clavigralla horrens, D., and C. gibbosa , 
S.).—These are active brown creatures almost as big as the rice bug 
and having the same habits (figs. 95 and 141). The bugs and the 
nymphs infest the pods and suck the juice. 

(2) The lablab bug (Goptosoma cribraria , F., fig. 151).—This 
creature is often found in numbers attached to the tender leaves 
and shoots (see under Dolichos , page 199); another species O . nazirce 
has been noted in the West Coast areas. 
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FIG. 141 . —POD BUG OF PULSES. 
(Glavigralla barrens, D.) 


[From S.SJ 0 ] 


(3) Scale insects of different kinds of which two may be noted 
(Geroplastodes cajani , M. and Lecanium longulum, D.). .The former 
(fig. 310), which is also found on tulsi secretes a waxy test often 
covering the shoots in masses of glistening white color and the latter 
is a brown elongated soft scale attached to the stem in numbers. 

The active forms among these may be checked by use of hand 
nets and the scales by contact sprays. 


Bengalgram. 1 


The only important pest of this crop is the gram caterpillar 
(Heliothis armigera , H.) noted under redgram. It is often very 
serious on bengalgram during the cold weather months and is found 
difficult to control unless promptly checked at the very initial stages 
of infestation. In areas where this pest is apprehended, the plants 
may be dusted with an arsenical insecticide as a preventive measure. 

Green and Blackgrams. 2 

The younger stages of these crops often suffer from the attacks of 
plant lice (Aphis) ; as the plants grow they occasionally become 
subject to the attacks of hairy caterpillars, horned caterpillars and 
other minor leaf eating larva) and weevils and later on, as the pods 
are formed one or two pod boring caterpillars also attack the 
crops. The chief pest is the red hairy caterpillar of cholam, 
groundnut, etc. (fig. 161); another species Diacrisia obliqua 9 W. is 
also found especially along the West Coast areas. A pod boring 
caterpillar (Maruca testulalis, G.) is an important pest of grams in 
South India ; the small pale green caterpillar bores into the 
ripening pods. Other pod boring caterpillars are those of the two 
butterflies Euchrysops and Lampydes , fig. 146. 

The horned caterpillar (Herse convolvuli , L., fig. 91-1) is a long 
stout-built creature which often completely defoliates the plants. 
The seed-like shining eggs which are laid singly on the tender 
portions of the plant are conspicuous ; the caterpillars hatching 
out of these feed on the foliage and grow in a few days into stout 


1 Cicer arietiaum. 


2 Phaseolus spp. 
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creatures of about two to three inches in length, and with a cons¬ 
picuous curved sharp spine on the dorsal surface of the anal segment* 
Whan full fed, the caterpillar pupates in an earthen cocoon under 
the soil. The adult is a stout-built moth with pale grey wings 
and transverse violet bands on the abdomen* 

Control measures— The pest can be easily checked by hand 
picking of eggs and the caterpillars. When it is too late to adopt 
such mechanical methods, stomach insecticides may be used 
according to the value of the crop. As a preventive against the pest 
appearing again on a following crop, the infested fields may be 
ploughed up and the underground pupse exposed and destroyed. 



FIG. 142 . —WEEVIL ON LEGUMES. 


(Alcidodes collaris, P.) 


[From S.SJ.] 


The leaf infesting minor caterpillars include the green leaf cater¬ 
pillar ( Anticarsia irrorata, B.) the adult of which is a pale yellowish 
brown moth with a diagonal band on each wing ; it has been found 
practically on all pulse crops (fig. 144). 


\ 

■/ 


Other leaf eaters are some weevils including two species of 
Alcidodes (A. collaris , P., fig. 142 and A. fabricii , F.) and a small 
ant like dark shining weevil (Apion amplum , F., fig. 262) which was 
noted on greengram in Coimbatore and which is sometimes found 
in numbers on blackgram in parts of Mysore.and adjacent tracts. 
The greengram weevil (Pachytychius mungonis , M.,fig. 143) is a 
specific pest of greengram in parts of the Ceded districts. It 
attacks the pods and often causes some damage. No effective 
remedy is known, but the collection and destruction of first 
attacked pods may give some relief. 

Horsegram. 1 


The important pests of this crop are hairy caterpillars of sorts 
including the notorious red hairy caterpillar of cholam and ground¬ 
nut and the small gram leaf caterpillar ( Anticarsia irrorata y B., 
fig. 144). Occasionally a green pod boring caterpillar (Etiella zinc 
kenelfa, T., fig. 145) and the chrysanthemum caterpillar (. LamprosemaS 
indicata F. ? fig. 304) are found doing some damage. The moth of the 
former is a grey brown insect with a distinct pale white band along 
the front margin of the upper wings. 


H.E.E,—13 


1 Dolichos biflorus. 


i94 


Handbook of Economic Entomology for South India 


Cowpea. 1 

Insects affecting this plant are more or less similar to the gram 
pests noted above. These include plant lice (chiefly Aphis 
laburni K.), blue butterflies, flower feeding blister beetle, the pod 
bugs of redgram and the leaf eater Anticarsia irrorata , B. (fig. 144) 
the caterpillars of the blue butterflies Lampyiles and Euchrysops are / 
common on all pulses (fig. 146). One of the pod bugs is a large / 
dark brown insect with stout and curved hind legs (Anop)locnemis ), 
fig. 147. There is, however, one specific fly pest of this crop which 
is lairly important, viz., the stem fly. 

The Cowpea Stem Fly (Agromyza phaseoli , C. } fig. 148).— 
This fly is sometimes a serious pest of cowpea. The damage 
is caused to the tender stem of the growing plant by the small pale 
yellowish boring m?,ggot of this small blue-black fly, which in 
general appearance resembles a small house fly. It is similar to 
the redgram pod fly in general features but the larva is a stem boring 
maggot. 

history and habits. —Eggs are thrust into the epidermis of 
tJm soft stem and the hatching larvae burrow into the stem ; this 
affects the stem, causing wilting and death of the plants in many 
cases. Pupation takes place in the larval burrow and many pup® 
are often found in the same stem. Sometimes young plants suffer 
appreciably. 



FIG. 143 . —-GREENGUAM WEEVIL. 
(Pachytychius mungonis, M.) 


[From S.SJ .] 


1 Vigna oa5jangr. 
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FIG. 144. -SMALL GRAM MOTH. 

(Antioarsia irrorata , B.) 

[From 8.8 J .] 


FIG. 145. -PULSE POD BORER MOTH. 

{Eti&lla zinchm&lla , T.) 

[From S.S.I.] 


Control measures — Only preventives are possible and even these 
become impracticable in cases of sudden and widespread infesta¬ 
tions. 




1 & 2 Caterpillars. 

H#E.E.— 13A 


FIG. 146. -BLUE BUTTERFLY OF LEGUMES ; STAGES. 

[Lampydes boeticus, L.) 

[From 7,] 

jrpillars. 3 Pupa. 4 & 5 Butterflies. 
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FIG. 147. —A LEGUME POD BUG. 
(Anoplocnemis phasiana, F.) 

[From S.S.I.] 


PIG. 148. -COWPEA STEM FLY. 

(Agromyza phaseoli , (7.) 

[From S.S.I.] 


The caterpillar of the moth ( Eublemma hemirhoda W.,) attacking 
the pods and a longicorn beetle grub (Oberea sp.) boring into the stem 
have been noted in Travancore. A leaf eating syntomid caterpillar 
(Amata passalis , F.) has also been noted in that area as a minor 
pest. 

A cow bug (Auction pilosum, W.) has been recently noted by tho 
author to injure cowpea and lablab in Malabar. 


Species of blister beetles are often sporadic pests on cowpea and 
other pulses. One species ( Cantharis cetacea) appeared as such in 
parts of the Northern Circars a few years ago. 


Soy Bean. 

This crop which is now being grown in different parts of the 
province has been found subject to the attacks of two insects, viz., 
the groundnut surul (, Stomopteryx ) and the stem boring longicorn 
beetle noted below. For details about the groundnut surul see 
under groundnut (page 209). 
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The soy bean stem borer beetle—(Oberea brevis , S., Fig. 149).— 
This insect has been found to attack the stems of soy bean plants 
and cause some appreciable damage. It is a small sized pale brown 



IPI-G. 149.- THE SOY BEAN STEM BORER, 

[Oberea brevis, S.) 

a Attacked stem, 

6. c <Sa d Larva, pupa and adult beetle. 

[j From I.E’s Bpt . 1917-18] 

longicorn beetle with the posterior margins of the upper wings 
banded in dark. The slender pale white grub of this creature 
works as a typical stem borer and in many cases the whole plant 
is killed. The progress of the pest has to be watched with the 
increase in area of soy beans. 

Field and Garden Bean (Dolichos lablab). 

Numerous insects are associated with this plant which is culti¬ 
vated both as a field and a domestic vegetable crop. The more 
important of these insects which cause damage are plant lice, pod 
borer caterpillar, the lablab bug and the leaf weevil. 

Plant lice. —In certain seasons the tender vines and shoots are 
found very badly infested by numerous colonies of plant lice (Aphis 
craccivora, K.) (fig. 150). But the pest can be checked easily by 
insecticidal methods and also by encouraging its natural enemies. 
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The Pod Borer Caterpillar (Adisura atkinsoni , M., fig. 203-1). 
The larva of this moth is a cylindrical brownish groan caterpillar which 
has the habit of boring into the ripening lablab pods and feeding on 
the seeds, just like the gram caterpillar (Heliothis). During the 
cold weather field beans suffer rather heavily from this post during 
certain years in the Northern Circars and the Coimbatore tract. 



I’EG. 150. -THE Zi 4.B LAB A I1lU\ 

(Aphis craccivora ,£.) 


Life history and habits .—Small spherical eggs are laid singly by 
t ie moth on the tender pods or buds. The caterpillars hatching 
out of these first feed on the pod surface and gradually enter the pod ; 
they feed on the seeds and make the pod empty. The larva attains 
a length of about an inch and pupates in the soil. The moth 
is a pale yellowish brown insect, but smaller in size than the gram 
moth. It is also found sometimes on redgram. 

Control measures .—Preventive and other measures similar to 
those against gram caterpillar can be adopted. 
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The Lablab Bug —(Coplosoma cribraria , F.) (Fig. 151.).— 
This is an insect very common and familiar to most gardeners both 
from its small oval shape and the peculiar buggy stink associated 
with it. Hundreds of these are often found attached to the tender 
vines sucking up the plant sap and allowing the vines and shoots 
to fade. 



FIG. 151. —THE LAB LAB COPTOSOMA. 
(G.optosoma cribraria , Fb.) 


life history and habits.—Ve ry small ashy grey eggs which aro 
beautifully sculptured are laid in rows, often in parallel rows on 
the tender parts of the plant; those hatch into active nymphs which 
gradually attain the adult winged stage after the usual moults. As 
stated before, it is also found sometimes on redgram and other 
plants like Indigo, Agathi, Pongamia, etc. 

Control measures.— The most economical and practical remedy is 
that of collecting the bugs in hand nets and destroying the lot m 
vessels containing water mixed with kerosene. The eggs can also be 
easily picked off and destroyed. B.H.C. either in the form of dust 
or spray has been found to effectively control this pest. 

The Leaf Weevil (Episomus lacerta , F., Fig . 152). This large 
sized grey weevil is a specific pest of field beans although occasionally 
found on other leguminous crops like redgram, etc. In had infesta¬ 
tions whole fields aro completely defoliated by these voracious 

beetles. 


Control measures.-* This insect can be easily hand picked and 
destroyed ; in serious cases the plants may also he sprayed with a 
stomach, insecticide. 
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J Other insects of minor importance feeding on lab lab include (1) 
the leaf miner caterpillar (Acrocercops coerulea, M.), a very small 
pinkish caterpillar boring into the leaf tissue and causing pale white 
blisters on the leaf surface; this damage is sometimes serious 
m Malabar and adjacent areas. The adult insect is a very 
small moth. (2) The lab lab sphinx (Acherontia styx, W.) belong¬ 
ing to the same group as the horned caterpillar of gram referred 




FIG, 152. —THE BEAN LEAF WEEVIL. 
(Episomus lacerta, F.) 


[From S.S.I. ] 



[From 
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to above It is a stout greenish caterpillar with yellowish lateral 

bands on both sides of the body and a conspicuous curv^tlloS 
dorsal spine on the last segment. The life history is exactly like the 
gram sphinx but the pupa in this case has not got the jhg handle pro 

easily controlled f“5 (s6 ° 91 ^ The insect can be 

easily controlled by hand picking. (3) The shoot borer caterpillar 

(Enarmomct torodelta, M., fig. 153); this is the very small Farva 

Fnu tW 1 T? bt> ?u g iQt0 th9 diStaI t0nder t0 P sho ^ and allow- 
g hem to'fade and droop; is a minor pest which can be checked bv 

clipping and destroying first attacked shoots. (4) Stem gall weevd 

ntotfz?”’ B); «“S™bof n a “Z™ 

into the main vines and causes peculiar galls. It is a pest often 

°™ d lUh'f Vi n t ft f, ter th ° Season ; tw0 other weevils with the 
fW W blt n °* I ed + i by tf f author are Oolobodes dolichotis, M. in 
CinSFs*' th ® ° ther Desmidophorus sp. in the Northern 

On cars. (5) Stem boring chrysomelid (Sagra nigrita O )—an 
insect with habits similar to the gall weevil; the adult is’ however 
not a weevil but a medium sized glistening groen beetle with the 
K,swollen, ft has <SL bJil it 

F' fc is'n 8 "'," 1 , (6 ? L "“' f l beetle (Fhtypria hylrix,^ 

h ” fig> 154 )~a small oval spiny insect, like the rice hispa, feeding on 





PIQ. 154.—LABLAB SPINY BEETLE, 
(Platypria hystrix, F.) 



[From S.SJ .] 


the leaves (7)I A small pulse beetle {Brudms i-rmculatus, P.) is 
often found feeding on lablab and redgram in the fields in Coim- 
batore (8) A few species of thrips (especially Ayyaria choetophora, 
K., and Toemothnps distalis , K,). Numbers of these minute dark 
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creatures swarm inside flowers, and in bad cases, prevent pod 
formation. (9) A dark brown active pod bug (Riptortus pedestris , F.); 
this is also found on cowpea and other pulses—fig. 155. (10) The 

two hairy caterpillars (Diacrisia obliqua, W. and Pericallia 
ricini , F.) arc often found as common pests in parts of the West 
Coast especially along the foot-hills of the Western Ghats. 



FIG. 155. -LAB-LAB POD BUG. 

(Riptortus pedestris, F.) 

[From S.S.I.] 

Oil-seed Plants. 


The important oil-seed plants grown in South India include 
gingelly, groundnut, castor and the coconut palm. The minor ones 
include Safflower, Linseed, Bassia, Calophyllum, etc. 


Gingelly.* 

The Leae and Pod Caterpillar (.Antigastra catalaunalis, I)., 
Fig. 156).—This insect is the most important pest of the crop and is 
found in all the gingelly tracts of the province. The caterpillar is a 
small greenish cylindrical creature with dark tubercles on the body 
surface. It feeds on the tender foliage, webs the top leaves and 
also bores into the pods and shoots. It is sometimes found as a 
serious pest in parts of South Arcot, Malabar and Northern Circars. 

Life history and habits.— Single shining eggs are laid on the 
tender portions of the plant; the young larva feeds on the tender 
leaves and later on as it grows it bores into the shoots, folds and webs 
the leaves and attacks the ripening seed pods. The caterpillar when 
full fed is about two-thirds of an inch in length and has a pale green 
colour with the head black ; the body is fringed with short black setm 
which gives it a black spotted appearance. The pupa is pale whitish 

green and is enclosed in a transparent pale white silken cocoon. The 

adult insect is a small brown moth with pale yellowish brown wings. 
It has not been found to feed on any other plant till now. 


* Sesamum indioum 


3 

FIG. 156. -THE GINGELLY SHOOT AND POD BORER. 

(Antigastra catalaunalis, D.) 

1 Attacked shoot. 2 Caterpillar. 3 Moth. 

Control measures .—Difficult to deal with, in a bad infestation, 
iiie affected leaves and shoots may be hand-picked and destroyed 
as a preventive measure. Spraying with insecticides except in 
valuable experimental plots will neither be very offectivo nor econo¬ 
mic, because of the curious feeding habits of the insect. 

The Sphinx Caterpillar (Acherontia styx, W Fig. 91-///) 
Though this insect has already been noted under lab lab it is know” 
as the gingelly (Til) sphinx in Northern India since it is very often 
found on gingelly also. For life history and habits see’'under 
Dohchos: p. 200. 


The semi-looper caterpillar {Plusia signata ) has been noted 
occasionally on this crop in parts of Cochin. 

The Gihgelly Gall Fly (Asphondylia sesami , F Fig 157)_. 

The small whitish maggot of this fly foods on the contents of the 

J ? Ung ir fl ° We i and tho irritation so caused causes formation 
of malformed gall-hko buds which do not develop into seed capsules • 
these latter gradually fade and drop. It is a specific pest of gingellv 
in different parts of South India. The adult insect is a mosquito¬ 
like fly. The eggs are laid in the flowers ; the maggots feed on the 
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contents of the flowers, cause the galls and pupate inside the same 
to emerge as adult flies. The pest is difficult to control in bad 
infestations. Clipping of the galls and picking off and burning the 
shed buds may help as prophylactic measures. 

Sap sucking insects (Eusarcocoris ventralis, W., fig. 158 and 
Nysius inconspicuous , D.).—These are two of the more important 
active plant bugs often found sucking the sap from the tender parts 
of growing gingelly. Sometimes hundreds of these fly about like 
mosquitoes when the plants are disturbed. The eggs and all the 
stages of the bugs can be noticed on the infested plants. The use 
of nets and sticky boards will be found practicable and effective 
against these bugs. 

A stem-boring longicorn (Oberea sp.) is noted as a minor pest of 
gingelly in the Ceded districts. 



FIG. 157. -THE GINGELLY GALL FLY. 

{Asphondylia sesami, F.) 

1 Damaged plant shoot, 

2 Gall fly. 

[From S.8.I .J 

Castoe.* 

The important pests of the castor oil plant include about a half 
a dozen leaf-eating caterpillars and two or three bugs. 

The Castoe Semi-loopee (Achcea janata, L.).—This is a 
specific pest of castor found all over the province. The long smooth 
greyish brown caterpillar has the first pair of prolegs reduced and 
as such is a semi-looper (fig. 159-4). It is a leaf-eater and in certain 


* Ricinus communis. 
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FIGj 1 58.-GINGELLY POD BUG. 

yEusarcocoris ventralis , W.) 

[From S.S.J.] 

seasons considerable damage is caused in some tracts, especially 
in parts of the Ceded Districts. In badly infested fields the post 
completely defoliates the plants and leaves only the leaf ribs and 
stems. A closely allied moth (Parallela algira, L.) is sometimes 
found in company with the castor semilooper. 

Life history and habits .—Single greenish brown eggs are laid by 
the mother moth on the tender shoots and leaves. These hatch in 
about three or four days into caterpillars which feed on the foliage 
and grow in size. When full grown the caterpillar is about 2| inches 
in length smooth and elongated and has a dull greyish brown 
color; this .coloring is variable with brownish or pale white stripes 
along the body. Pupation takes place either in the soil or in folds 
of leaves. One life cycle occupies about a month. The adult insect 
is a stout greyish brown moth with black blotches on the hind 
wings. Besides castor it has been occasionally found to feed on the 
pomegranate plant and a few euphorbiaceous weeds. The cater¬ 
pillar is often subject to the attacks of a specific hymenopterous 
parasite (Microplitis ophiusae, R., fig. 69) which effectively keeps it 
in check during certain seasons; the pupal cocoon of this wasp is 
seen under the tail of the host. This insect has been noted also on 
Euphorbia, Sapium, Albizzea , etc. 

Control measures. —Hand picking and destruction of the larvae 
which are easily found on the plants. In bad infestations stomach 
insecticides may be applied either as a spray or as a dust. 
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The Tobacco Catebpillak— (Prodenia litura, F., figs. 15&-3 
83-2 and 281).—This insect is one of the cut-worms and feeds on 
various cultivated plants of which tobacco is the most important 
hence its name. On castor it occasionally appears as a serious pest 
in the same way as the semilooper and causes damage. (For life 
history, etc., se3 under Tobacco ), 



FIG* 109.-SOME PESTS OE CASTOR IN SOUTH INDIA. 


5 Mealy wing ( Trialeurodes) t 

6 Butterfly (Ergolis), 

7 Black hairy caterpillar ( Pericallia) m 

8 Tussock moth ( Notolopus ). 

The Castoe Slug [Latoia ( Parasa ) lepida, C..] —This caterpillar 
has a green soft hairy body covered with rows of spines and 
tubercles [figs. 159 (1) and 223]. It causes the same damage to the 
plants as the tobacco caterpillar and the semilooper. 


1 Castor slug (Parasa), 

2 Capsule borer ( Dichocrocis ). 

3 Leaf noctuid (Prodenia). 

4 Semilooper (Achoea), 
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Life history and habits. —Batches of flat scaly eggs are laid on 
the tender parts of the plant and the caterpillars hatching out of 
them feed on the tender foliage gregariously. A full grown cater¬ 
pillar is flattish, short and stout and moves like a slug. It grows to 
about an inch in length and has an apple green body color with pale 
white or bluish stripes along the body. The body is covered with 
rows of tubercles from which tufts of spines and hairs are given out; 
these latter are irritating to the touch and it causes serious itching 
when the caterpillar is handled. The caterpillar'pupates inside a 
thick shell like oval grey cocoon generally attached to the stem of 
the plant; even these cocoons are covered with irritating hairs and 
spinelet s. Sometimes hundreds of these cocoons are found attached 
in batches to the surface of the stem and main branches. The 
adult insect is a stout short moth with green wings and with a 
prominent dark patch at the base of each forewing. 

Besides castor, the insect is occasionally found feeding on young 
mapgo leaves, pomegranate plants, coconut and palmyra palms, 
woodapple and a few other plants. 

Control measures The gregarious habit of the larva makes it 
easy to employ hand picking and destruction of the first infested 
leaves. In bad infestations on valuable areas a stomach insecticide 
may be employed D.D.T. and B.H.C. dusts give effective control of 
The caterpillars. As a check against the future multiplication of 
the pest the cocoons on the plant may be crushed and the emergence 
ff moths prevented. Parasites are occasionally found attacking the 
larvae; inside the cocoons of this pest a predatory caterpillar ( Pkycita 
dentilinella , H.) is occasionally seen destroying the pupa. 

Another slug caterpillar [Altha nivea, W.) the moth of which is 
pure white in color is occasionally soen on castor in parts of the 
Ceded Districts. 

Hairy Caterpillars. —Three or more species of hairy cater¬ 
pillars attack castor. These include the three or four tussock 
moths (Euproctis fraterna, M., Porthesia scintillans , W., Notolopus 
postica , W., and Dasychiramendosa, H.) and a black hairy caterpillar 
(Pericallia ricini, F), (figs. 175, 186 and 159). These are generally 
of minor importance though during certain years thoy appear as 
sporadic pests. 

Life history and habits. —The life histories and habits of these 
insects are more or less similar. Eggs are laid in batches on the 
leaf surface and the caterpillars feed on the foliage and pupation 
generally takes place in thin silken and hairy cocoons in folds of 
leaves. The moths are, of course, different in colour, and in the 
case of one of them (Notolopus) the female has practically no wings, 
fig. 19, 
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1 Euproctis fratema 

2 P. scintillans 

3 Olene mendosa 

4 Notolopua 

postica 

5 Perieallia riclni 


caterpillar. 

Dark reddish brown 

Dark reddish brown with 
a median dorsal longi¬ 
tudinal yellow stripe. 
Grey brown 

Brownish hairy .. ,, 

Black .. 


With yellow wings. 
Do. 


btraw colored wings. 

Female wingless. Male 
with grey brown wings. 

With grey upper wings 
and red spotted _ lower 
wings and abdomen. 


All these are occasionally found subject to the attacks of Wh 
hymenopterous and fly parasites. 

Control measures .■— Collection of egg masses and a 

destruction of leaves on which the caterpillars feed gregaSousfv are 
the most effective and economic measures. Application of contact 
sprays at the gregarious stage also controls the pests. 

The Castor Shoot and Seed Bourr_• 

feralis, G., fig 159-2)._This is short dark brown eaterpilTa/wUch 
bores into the shoots and seed capsules and is somSes more 
serious and difficult to check than the leaf eating caterpiCs The 
external indications of the presence of this pest are the existence 
f frassy matter at the bored shoots and the webbed condition of 
the seed capsules covered with dark excrementaceou” matte/ 
Several seeds are often found webbed ,i. matter ‘ 

The insect is found all over the province ® 

Life history and habits —Eggs are laid on the tender oarts of 
the plant and the caterpillars bore into the shoots in younger plants 
and enter the seed capsules in older ones. The full grown larvf 
reaches an inch to an inch and a quarter in lenet/and has a 
brownish to reddish brown color. The bodv surface 1 • i 
with short tuberdes, each giving rise to a short hair. The heafis 
reddish. It pupates in a silken cocoon either inside the burn a 
.tea or the web or even aM, a Mkwed ouV id etlk" £ 
moth is a medium sized brownish yellow one with a P numberof 
dark spots on the wings. Besides castor which forms its chief 
food plant the insect has been noted as a fairly important pe^ on 
turmeric and ginger and as a minor pest of guava/cardamom e tc 

floats Pt0 ™ Ce “ b “ n n0ted 0n **** Cocw!aigo 

Control measure^.—The prompt collection and destruction of 
attacked shoots and capsules which are conspicuous will be effective 

sttSdSTf 8 f ° Und attacked durin S tke off-season may also be 
attended to as a preventive. ^ o oe 

Mmoa Pests op CnsTOB.-The minor pests of castor include 
(i) the ° astor butterfly (Ergolis merione, G, fig. 159-6) a snuff 
oolored butterfly the greenish spiny caterpillar of which £* 
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on the leaves, (2) a small grey brown flea beetle (Hermacophaga 
ruficollis , L.) which bites small holes on the leaf, (3) a small green 
leaf hopper (Empoasca flavescens , F.) fig. 160, which sometimes 
appears in swarms and sucks the plant sap. ? (4) the well-known 
green plant bug (Nezara viridula, L., fig. 125), (5) the castor mealy 
wing ( Trialeurodes ricini , M., fig. 159-5) a small cream white insect 
which is found in colonies in various stages on the lower surface of 
the foliage of fairly grown up plants, (6) the small shot hole 
borer beetle {Xyleborus fornicatus, E., fig. 297) which is only rarely 
found attacking the stems of old plants in parts of Mysore, (7) leaf 
weevils chiefly (Myllocerus viridanus), (8) and a small pyralid cater- 
pillar (Myehis pectinicornella, H.) is sometimes found breeding in 
ripening capsules in parts of Northern Circars, (9) An Eucosmid 
caterpillar ( Lobesia aelopa> H) is sometimes found on castor 
seed pods in Coimbatore, (10) The bagworm, Clania (fig, 32) is also 
occasionally found on castor. 



FIG. 160.-CASTOR LEAF HOPPER BUG. 

(Empoasca flavescens , Fb.) 


[From S.&.I,] 

Groundnut.* 

The important insect pests of this crop in South India are the 
Red hairy caterpillar ( Amsacta alhistrigam) of cholam, the Surul 
puchi—a small leaf mining caterpillar (Stomopteryx subsecivella, M.) 
and the Verpuchi (Sphencptera perotetti , G.) a stem boring beetle. 

The Red Hairy caterpillar though found on other crops like 
millets, etc., is a very serious pest of groundnut in the province. 
Its seasonal life history on this crop is shown in fig. 161. 

The Groundnut “Surul” Puchi— (Stomopteryx subsecivella , 
M., fig. 162;.—This is a specific pest of groundnut all over South 
India. The leaf miner is a small dark headed greenish caterpillar 
which mines into the young leaves and also folds and brings 
together adjacent leaves and feeds on the leaf tissue—hence 
known as surul or mudu puchi. In parts of South Arcot this is 

* Arachis hypogoea . * 

HsEiiEj—™14 



FIG. 161.—SEASONAL BEHAVIOUR OF THE BED HAIRY CATERPILLAR 
{Amsacta albistriga f W.) 
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often a very serious pest, and attacks both rain-fed and irrigated 
crops. Badly infested fields show the plants with many of the 
leaves dried up as though affected by fire. 

-Life history and habits.— Minute shining beautifully sculptured 
eggs are laid singly on the tender shoots. The young caterpillar 
first mines into a tender leaf—the mined portion of the leaf appear¬ 
ing as a pale blotch on the leaf surface. As it grows it brings 
together adjacent leaves and remains feeding inside the fold. A 
full fed caterpillar is one-fourth of an [inch long, smooth and uniform 
green in colour with the head and prothorax dark. The small red¬ 
dish brown pupa is found in the leaf fold or in the mines of infested 
leaves. The adult is a very small dark brown moth with a cons¬ 
picuous small pale white dot at the front margin of each upper 
wing (fig. 162). The caterpillar is attacked by a few hymenopter- 
ous parasities but these latter are rarely found effective as natural 
checks. The insect has been noted also on soy bean, and to a certain 
eifent on redgram. The w ild shrub Psorctlea ccrylifolia is another 
alternate host plant of this insect. 

Control measures. The moth has great attraction for fights 
and as such fight traps can be put up during the early stages of 
the plant in areas which are notoriously infested every season. 
Other measures are of doubtful utility. Recently D.D.T. 6 per cent 
dust has been found to give a certain amount of relief. 

The Geoundnut Veepuchi (Fig. W3)—(Sphenoptera perotetti, 
G.).—This insect belongs to the group of what are known as jewe 
beetles and has a shining dark brown colour. The larva of this 
beetle burrows into the stem of the groundnut plant close to the 
soil surface and kills the same. It is found in all the groundnut 
tracts of the province. Infested fields show dead and dying plants ; 
when such plants are pulled up and examined, the pale whitish 
grub, its pupa, or signs of borer attack canbe seen in the stem. 

Life history and habits. —Eggs are laid on the main stem of the 
plant; these hatch into pale whitish grubs known a, 1 flatheaded 
grubs ; which enter the stem and grow by feeding inside the same 
A full grown grub measures an inch and a half in length; it is 
sordid white in colour with the anterior region flattened. I 
gradually bores down the stem and pupates in the larval burrow^ 
emerging as the adult beetle in about ten days. 

Control measures. —The preventive measure of pulling out and 
destroying first attacked plants is the only feasible method. Beetles 
when found in the fileds may be collected and destroyed to 
prevent egg laying. 

Minob Pests oe Geo ndktit. —Other insects affecting grounh 
nut include (1) the gra m caterpillar (Heliothis armigera, P) whic 
occasionally causes som appreciable damage as a leaf and shoo* 
feeder, (2) one or two pecies of semilooper caterpillars (Plusic 
14a 



FIO ‘ 163 --^raE GROUNDNUT LEAF MINER—SURTJL FUCHI. 

( Stomopteryx subsecivella Z.) 

Damage done by the inscet and its stages. 

[From S.S.I.] 

spp., fig 164) feeding on the leaves, (3) leaf weevils (chiefly green 

color F 'fig flov or beetles including a chafer ws i- 

T fig 1381 T°^ nge /o a 7 n - de 7 d bli8ter beetle (Zonabris 
pusmiata, 1., fig. 138), (6) Thrips ( Hehothrips indicus B 1 a small 

dark species often found in numbers on the shoots and caudnu 

some injury often known as ‘ Tkamara nom, in some S 
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and (7) the pod sucking bug {Aphanus sordidus, F. fig 165) • this 
is an active brown bug appearing in numbers at harvest time and 
sucking the Oily matter from the freshly harvested pods. This 
insect is also noted to behave in the same way with the fresh seeds 
oi cumbu, tenai, etc. It is occasionally serious in some areas. 



PIG-. 

1 . The beetle. 


163. -THE GROUNDNUT VERUPUCHI. 

{Sphenoptera perotetti, Gk) 

2 & 3. Grub and pupa in stem 



PIG. 165. -GROUNDNUT POD BUG. 

{Aphanus sordidus, F.) 

mu 7 ^ 8*3JA 

liie groundnut Earwig (Euborellia stall , B.).—This is first 
example of an Earwig noted on field crop in South India. So far 
it has been noted in Coimbatore and South Arcot. It attacks the 
maturing underground pods and feeds on the kernels. 


Safflower.* 

The S^ffloweb Caterpillar— (Perigoeacapensis , G.,Fig. 166 ). 

t n only im P° rfcarit P est °f safflower so far noted in South 

In dia, it is a smoot hj; reen stout caterp illar-wit h the anal segment 

* Oarthmus tinctorius . 
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humped and having some purple markings on the body • it often 
appears xn numbers and defoliates the plants. It is found in Tiru- 
uelveli, Coimbatore, and in a few other places. 




Life history and habits. _The i;*» : ,, , . 

to some cut-worms like the m-r> + ^ i01 '- v an dhaoits are similar 

insecticides ^ih be found a ?P ]icatio « of stomach 

it in the early stages 

niger, linseed, et^^hfch^a^noT 0ll ' Se , ed ? ro P s 11110 mustard, 
South India are not very important ° o^ 0 ^ 31 ™ 1 ^ oultiva ted in 
spotted caterpillar of a motwrd P n haseed the dark red 
occasionally noted aT a \ZS oeTZrV **** ^ 1671 * 

pests of the coconut palm are dealt wth^™ f ° liagG ' The 
- aealt ^th under palms (page 312). 




CHAPTER XIV. 

Pests of Fibre Crops. 

CCTTOHi 

The insects associated with this important industrial crop 
number about two dozen or more, but the really serious pests do 
not exceed half a dozen in number. These include the following 
major pests—the spotted boll worm, the pink boll worm, the 
stem weevil, the stem jewel beetle, the leaf roller caterpillar and 
plant lice. 

The Boll Worms. —These are the most serious of cotton pests 
in South India where there are two such categories which play 
the roie of boll worms—one known as the spotted boll worm and 
the other as the pink boll worm. 

The spotted boll worms—(Earias fabia, S., and E., insulana , B., 
fig. 168).—Th^se are the caterpillars of two moths of the genus 
Earias and are well-known all over India as shoot and boll 
borers of cotton. During the earlier stages in the growth of the 
cotton plant, they bore into the top shoots and when the plants 
put out bolls it bores into the ripening bolls and damage them. 
The damage caused in both ways is often very‘serious, though tlx > 
injury done to the young plants is more conspicuous. 

Life history and habits.—In South India, both the species of the 
spotted boll worms Earias fabia, S.„ and E. insulana , B., are gene¬ 
rally found in all the cotton areas though the former species is the 
commoner form. The differences between these two are clearly 
noticeable only in the adult stage ; in E. fabia the upper wing is 
pale white with a broad greenish band but in E, insulana on the 
other hand, the upper wing is completely green without any white 
inter snace. In the other stages, these two insects are not asilv 
distinguished. Sculptured shining bluish eggs are laid singly on the 
tender parts of the plant; if it is on a young plant the hatching 
larva bores down the top shoot, and if on a plant with bolls the 
caterpillar bites a hole through a tender boll and enters it. Inside 
the shoot or boll the worm grows feeding on the plant tissue. In, 
young fields the presence of the pest is indicated by the drooping 
and fading top shoots which when opened reveal the'presence of the 
caterpillar or its work. Attacked bolls show holes generally plugged 
with excreta ; when full grown the caterpillar measures about 
two-thirds of an inch in length and at this stage it generally 
comes out of its burrow, and selecting a suitable spot on the plant 
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prepares a boat shaped cocoon of dirty brown silk and changes into 
the pupa inside the same. The cocoon is found on the surface of 
bolls, bracts and occasionally in cracks in the soil near the plant. 
One life cycle takes about 25 days (eggs 3—4, larva 10—12 and 
pupa 8—10 days). This boll worm is often attacked by parasitic 
wasps of two or three different kinds especially a small braconid 
(Microbracon fig. 168-9). Other plants on which this caterpillar 
feeds are the Lady’s finger plant (Hibiscus esculentus), Shoe flower 
(Hibiscus rosasinensis), Abutilon, Hollyhock and some other mal- 
vaceous plants. 

Control measures .*—Being an internal feeder, only preventive 
methods will be feasible in this case. If the clipping and destruc¬ 
tion of first attacked shoots are promptly attended to in the earlier 
stages of the crop, there will be considerable reduction in the pest 
population when the plants grow up and put out bolls. In cotton 
areas it is not advisable to grow Hibiscus esculentus when there is 
no cotton in the field. All malvaceous plants on which this insect 
breeds must be attended to. Parasites if found in numbers may 
be encouraged by use of parasite boxes in which the infested shoots 
and bolls may be kept to rear and distribute the parasites. These 
are small wooden boxes enclosed with wire gauze, the meshes of 
which do not allow the moths of the pest to emerge but only allow 
the small parasites to fly out. 

The Pink Boll Wobm — (Platyedra gossypietta, S., fig, 169).— 
This is an insect which has a very wide distribution all over the 
world, and is considered to be one of the worst pests of cotton. 
It is found in all the cotton areas of South India. As the name 
indicates this caterpillar is distinguished from the spotted boll worm 
by its uniform pale or deep pinkish color. It is a typical boll borer 
and causes appreciable damage. The caterpillar feeds inside the 
tender bolls and behaves in the same way as the spotted boll worm ; 
but it does not attack the shoots like the latter. 

Life history and habits .—Small flattish eggs are laid singly by 
the mother moth on the tender leaves, flowers and buds of the 
growing plant; these hatch in about a week into small pale whitish 
caterpillars which gradually find their way into the boll and feed 
on the contents. In about three weeks the caterpillar becomes full 
fed and at this stage it has a uniform pinkish color and is a little 
over half an inch in length. Pupation generally takes place inside 
the boll, often inside the portion of a seed hollowed out by the larva. 
The pupa is generally enclosed in a light silken cocoon and the 
adult emerges in about ten days. One life cycle occupies from 
three to six weeks according to weather conditions. The adult 
insect is a small blackish brown moth ; it is nocturnal in habits and 
occasionally comes to lights. The insect practically confines its 
activities to cotton alone as it has not been found breeding on any 
ether plant except in one recent instance when it was noted on 
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PIG. 169. -THE COTTON PINK BOLL WOBM. 

{Platyedra gossypiella, S.) 

a Infested bolls, b, c & d Moth, caterpillar and pupa. 


Hibiscus cannabinus on the Coimbatore- farm. The insect does not 
also commonly remain aestivating in the larval or pupal stag© for 
any long time in South India as it is found to do in other parts of 
the world. A few hymenopterous insects have now and then been 
noted to parasitise the caterpillar. 

Control measures .—As in the spotted boll worm the remedies are 
mostly of a preventive nature. Good seeds should be used and it is 
safer to fumigate all seeds before sowing especially those got from 
outside. Early attacked and shed bolls should be promptly picked 
and destroyed to prevent the multiplication of the pest. 

During the past decade or more a considerable amount of 
literature has accumulated on the boll worm pests of cotton as a 
result of research in different parts of India and outside on these 
and other important posts of cotton and these papers may be 
referred, to for further information on these insects. There are 
quarantine rules in force against this pest in most of the cotton 
growing countries of the world and in this Province there is also the 
Pest Act which stipulates that all cotton plants (especially those 
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varieties particularly subject to the boll worms and stem weevil) 
should be removed from the fields by a certain fixed date in the year 
so as to give a close season of about two months before the next 
cotton crop. 

In addition to these two important categories of boll worms, 
two other caterpillars have been occasionally noted in the Coimba¬ 
tore area attacking the bolls. One is the notorious gram caterpillar 
(Heliothis armigera , II., fig. 170) known as the cotton boll worm in 
America ; it has not, however, been noted as a regular pest yet. 
The other (Rabila frontalis, W.) is a,stout caterpillar with a light 
pinkish color belonging to a yellowish brown moth. The habits 
/ are similar to the gram caterpillar. It has only been noted as a very 
minor pest till now. 



4 

FIG. 170.- GRAM MOTH ON COTTON. 

(Heliothis armigera, H.) 

1 Attacked boll. 2, 3 & 4 caterpillar, pupa and moth. 

The Cotton Stem Weevil {Fig. 171)— [Pempherulus affinis, F).~ 
Next to the two important boll worms, this insect ranks as a very 
important and serious pest of cotton in South India. It is a small 
dirty brown beetle about 1/8 of an inch in length with the curved 
snout very conspicuous. The insect has been noted in all the impor¬ 
tant cotton areas of South India and in Malabar also. As in the case 
of the boll worms it is the larva of the weevil that is injurious to 






2 FIG. 171.- THE COTTON STEM WEEVIL. 

(Pempherulus affinis, F.) 

*■ Infested cotton stem showing galls caused by the borer grub. 
2 The adult weevil magnified. 
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the cotton plant. The injury to the plant consists in the young 
ones of the beetle burrowing into the stem, especially between the 
bark and the stem. Plants that are attacked in this way show the 
characteristic nodular swellings on the stem surface, generally at 
the lower portions of it just above the ground. When very young 
plants of a month or forty days are attacked the pest often kills the 
plant, but in the case of older plants many survive the attack, 
though they suffer in vigor. The external indication is generally 
visible on the plant only when the pest has almost completely done 
its work. During strong winds badly infested plants lodge and 
often break at or near the region of the stem where the nodular 
swellings are present. 

Life history and habits. —The parent weevil deposits small shin¬ 
ing whitish smooth eggs singly just under the surface of the bark of 
the growing plant. The small pale whitish yellow grub hatching 
out of the egg bites through into the region between the bark and 
the main stem and here makes irregular galleries, and this causes 
abnormal growth of the plant resulting in the formation of the 
swellings on the stem. Several grubs are often found in an infested 
stem. The pupa is also found inside the burrow. One generation 
in the life of the insect occupies roughly two months, the period, of 
the different stages generally occupying nine to eleven days in egg, 
thirty to forty-five days as grub and ten to twelve days as pupa. 
Weevils have been kept alive in captivity for a month though it is 
not known how long they are able to continue alive in nature. 
Besides cotton the other plants on which the insect has been noted 
to breed to a certain extent are Gogu ( Hibiscus cannabinas), Bhendai 
(H. esculentus), Sida, Abutilon and Thespesia seedlings. In Northern 
India it has been noted on Triumfetta sp. The pest can easily 
pass through several generations in the year if the host plants are 
kept on growing for months and years together as was the case 
with Cambodia cotton plants before the advent of the Pest Act. 
A few parasites have been noted on this pest and trials are being 
made to utilise them as Biological control. 

Control measures .—Only such measures which are directed to 
prevent the beetle from multiplying and infesting fresh plants 
are found possible. Once a plant is badly attacked nothing can be 
done to save it from death or loss of vigor. But the systematic 
prevention by destroying first attacked plants will greatly reduce 
the numbers of the pest and thus minimize the damage. All cotton 
plants should be pulled out at the end of the cotton season so that 
there may not be any cotton on the ground for the pest to breed 
and pass on to the next cotton season. All cotton plants thus 
pulled out should be thoroughly dried in the sun so as to kill the 
grubs and pupae inside them which would otherwise remain there 
for some time and emerge later to infest fresh plants. It is not easy 
to catch the adult as it is very small in size and not commonly seen 
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fig. 173.- THE COTTON STEM BORING JEWEL BEETLE. 

{Sphenoptera gossypii , K.) 

1 Boring larva in plant stem. 2 and 3 Papa and adult. 

Life history and habits .—The parent beetle lays single eggs on 
the bark of the tender stem ; these hatch into grubs which burrow 
into the stem and tunnel through the same. The grub is of a pale 
whitish color, elongated and with a flattish anterior region. When 
full fed it pupates in the gallery and after the pupation period the 
beetle emerges through a hole previously prepared by the grub. 
The grub is often parasitized by wasps, especially by a Eulophid 
{Euderus gossypii , F.). 

Control measures .—-Destruction of first attacked plants and the 
collection of beetles when found in the fields. 

Minor Pests of Cotton. —The other insects found on cotton 
in South India are generally of minor importance, though now and 
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then some of them appear as sporadic local pests. These include 
the following :— 

(1) The Bud worm (Phycita infusella, M., Fig. 174)—a small 
pale greenish caterpillar with dark head and prothorax.—It feeds 
inside a fold of leaves around the top shoots and buds. The insect 
appears when the plants are a month or two old, and infested plants 
show the peculiar fading of the top shoots. The pupa is also found 
in the leaf fold. The adult is a dark grey moth with a distinct 
whitish cross bar on each forewing. It is rarely found as a serious 
pest. The first attacked shoots can be removed; this will check 
the pest and help the plant in giving out fresh shoots. 



FIG. 174. -COTTON BUD WORM, 
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(2) Hairy caterpillars .■—These include the red tussock cater¬ 
pillar (. Euproctis fraterna, M., fig. 175), the red cholam caterpillar 
(Amsacta albistriga , W.) and the black castor hairy caterpillar 
{Pericallia ricini, F.). These are noted only occasionally on^cotton. 
The life histories, habits and methods of control against them have 
already been noted under their important host plants. 



HjEsEs- 1 15A. 


■FIG. 175.- THE TUSSOCK MOTH ON COTTON. 

(Euproctis fraterna , M.) 

1 Caterpillars on plant. 2 and 3 Pupa and moth* 
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FIG. 176. —COTTON SEMILOOPEK, 

(A nom is flava, H.) 

1 Caterpillars on plant. 2 Moth. 


(3) Semilooper caterpillars. —These are also leaf-eating cater¬ 
pillars occasionally found in different cotton areas. They include 
three familiar moths— Anomis flava, H„ fig. 176, Acontia graellsi, 

g. 198 and Tarache nitidula, F., (the Calotropis caterpillar), 
fig. 177 ; the larvae of all the three are typical loopers. The cater- 

P lPars th r t 1 W ° foriner aro bri g ht green in color with minute setae 
while that of the latter has a dark brown color. The adult of Anomi c 
has brownish wings, Acontia has bright lemon yellow wings and 
Tarache brignt cream white wings with dark markings. Another 
species T. notabilis, W., is also found on cotton occasionally. All 
these caterpillars can be easily handpicked and in bad cases, treated 
with ? stomach insecticide. 

(4) Shoot weevil (Alcidodes affaber, F. ; Fig . 178)—a darkgreyish 

brown beetle with pale cross bands on the upper wings._It is 

bigger than the cotton stem weevil (Pempherulus) and both the 
adiilt and the grub are found attacking the top shoots and leaf 
stalks. The life history is spent on the plant itself. It has not 
been noted as serious on cotton till now though on gogu it is occa¬ 
sionally bad as a stem borer. The other species noted in Northern 
India (Alcidodes leopardus 01.), though found in South India on 
Tnchoaesma has not been noted on cotton and Fletcher’s record 
appears to be incorrect. The pest can be easily controlled by hand- 
picking the weevils and clipping the attacked top shoots. 
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JIG. 177 , — CALOTROPIS SEMI HOOPER MOI?{ FIG. 178 . - COTTON SHOOT WEEVIL. 

( Tarache nitidu-a, F.) [A Icidodes ajfaber, F.) 

(5) Grasshoppers (Cyrtacanthacris ranacea , S., and Gatantops 
annexus, B., Figs. 179 and 180).—These are occasionally noted as 
minor pests-. The former is a stout big form usually known as the 



FIG. 179. —COTTON GRASSHOPPER. 

{Cyrtacanthacris ranacea , S.) [ From S.S. J] 



FIG. 180. —COTTON GRASSHOPPER OF TIRUNELYELI. 

(Catantops annexus, B.) [ From S.S. 1] 
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cotton grasshopper or the Madras locust and has been found in all 
tracts of the province. The other is a smaller form which has been 
one© or twice reported from the Southern districts as a sporadic 
local pest. Young cotton is often damaged by what are known as 
surface grasshoppers. They generally attack very young cotton 
and sometimes cause real damage to the seedlings. These include 
among others, two species— Chrotogonus saussurei , B., fig. 181 and 
Aelopus tamulusy F., fig. 110. When found in pest form these 
insects should be collected by handnets or bags and destroyed. In 
serious cases, spraying or trapping with stomach insecticides may 
be adopted. 

(6) Surface weevil (Atactogaster finitimus, F., Fig . 182).— 
This is a fairly large dark grey weevil having the same habits as a 
surface grasshopper. It is a fairly common insect all over the 
province and in certain years it causes some damage to young 
cotton in the Tinnevelly area. The same treatment as for surface 
grasshoppers can be adopted ; the young plants can also be given 
a top dressing of some arsenate powder to check the pest as a 
preventive. 

(7) Flower beetles .—The orange banded blister beetle (Zonabris 
pustulata, T., fig. 138) is a frequently found feeding on the flowers 
and pollen though not as a serious pest. A small smooth reddish 
brown weevil (Amorphoidea arcuata , M.) slightly bigger than the 
rice weevil ( Sitophilus oryzae , L. } fig. 333) has been noted on a few 
occasions breeding inside cotton flowers in Coimbatore and 
Saidapet. Though not a pest in South India, it is desirable to 
watch this insect, since a very closely allied insect {Amorphoidea 
lata , M.) is known to be a serious cotton pest in the Philippines. 

(8) Stink bugs. —These are active bugs which breed chiefly 
on the cotton bolls puncturing the same, sucking up the juice and 
staining the lint. Two insects are chiefly concerned in this work, 
viz., the Red cotton bug (Dysdercus cingulatus, F., fig. 23) and the 
Dusky bug (< Oxycarenus loetus } K., fig. 183). The former 
is the larger of the two and its general coloration is red with dark 
markings on the wings and pale white markings on the ventral 
side. Species of Dysdercus are known as ‘ Cotton stainers’ in the 
West Indies. It lays masses of eggs on the soil near the plant 
and the young ones are often found feeding together on plants in 
numbers. It is also found on other malvaceous plants besides cotton. 
It is very rarely a serious pest of cotton. The dusky bug 
is smaller and has a uniform dusky brown color. The insect is 
found in all its stages in the infested bolls. Both these insects 
emit the characteristic buggy stink. The dusky bug appears 
generally in early opening or boll-worm damaged bolls. Both 
these bugs can be controlled by handpicking or netting, and in the 
case of the dusky bug by picking off the early attacked bolls and 
enclosing them in separate bags. The dusky bug has also been 
noted on gogu and allied malvaceous plants. 
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(&) Leaf hopper bugs. —The common insect of this eronn 
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Gogu. 

The important insect pests of gogu are the tussock caterpillar 
(Porthesia scintillans, W., fig. 186), the stem weevil ( Alcidodes affa - 
ber F., fig. 178) and a specific flea beetle ( Podagria ). The 
caterpillar has already been referred to under castor. The weevil is 
an important pest of gogu especially in a crop grown for fibre since 
its grub cf&ei* kills the main stem, 



FIO. 185.—YELLOW SCALE ON COTTON. 
(Cerococcus hibisci , G.) 


[From 8.8 J.] 


The flea beetle (Podagria madurensis, J., fig. 187) is a small red 
and blue insect often found in numbers feeding on the foliage and 
making small holes. It is not a very important pest and can be 
collected with handnets and killed. 
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186. —GOGU TUSSOCH MOTH. 

(Porthesia scintillans, W.) [From S.S.I .] 

Occasionally the blister beetle (Zonabris pustulata T fig 1381 
is found feeding on the flowers and a stout grey weevil '(Dereodus 
mastos , H.) as a leaf eater. v 
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* Saotthemp. 

The Sahnhemp Hairy Caterpillar. — (Utetheisa lotrix, 
L.).—The most important pest of sarmhemp all over the province is 
this hairy caterpillar. The caterpillar is not only a leaf feeder but 
bores into the seed capsules also. The adult moth is easily 
recognized by its pale whitish colour with red and black spots on 
the upper wings and black marginal blotches on the lower wings ; 
it is popularly known as the ‘ Ermine-moth 5 . The insect is often a 
serious pest in different parts of the province (fig. 188) especially in 
the northern districts. 



FIG. 188.-SANNHEMP HAIRY CATEBPILLAB AND MOTH. 

(Utetheisa lotrix , L.) 


[From S.SJ.] 


Life history and habits. —Small whitish eggs are laid on the 
tender leaves and shoots and during the younger stages of the plant 
the caterpillars feed on the leaves ; on grown up plants the cater¬ 
pillar thrusts its head end into the pod and feeds on the contents 
exposing the rest of its body. The caterpillar grows to 1|- inch 
in length and has the body spotted with red, dark and white mark¬ 
ings with the head brownish. Pupation takes place either in the 
leaf folds or in the soil. In about five weeks one life cycle is passed. 
Besides sarmhemp it occasionally breeds on some weeds like Holio- 
tropium and wild Crotalaria, etc. 

Control measures. —The moth which is easily recognized is a 
day flier and can be collected with nets and destroyed. In the 
early stages handpicking may bo effective ; but in bad infestations, 
application of stomach insecticides may be found beneficial. Light 
traps sometimes trap the moths in numbers. 


* Crotalaria juncea. 
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Two other hairy caterpillars closely allied to this insect (Argina 
cribraria , ( 7 ., and A. syringa , C.) are also noted often on sannhomp 
in company with the common form U. lotrix, L. The cater¬ 
pillars of these two insects are very similar to that of the common 
species but the moths are different—one being a spotted orange and 
the other a spotted crimson moth. (Figs. 189 and 190). Their 
life histories are similar to U. lotrix„ L. All the throe moths are 
often found flying in the sannhomp fields during the day time. 

The Sannhemp Stem Borer (Enarmonia tricentra , M.).—This 
is a small greyish brown moth the larva of which is found boring 
into tho sannhemp stem and causing gall-liko swellings on it. 
It is found in all areas in South India though it is rarely serious. 

Life history and habits. —The caterpillar is about J of an inch 
in length. It is smooth and has the head and thorax dark ; the 
rest of the body is pale whitish but this gradually turns to pinkish 
as tho larva grows. Tho larva burrows in the stem near tho nodes 
and causes the swelling conspicuous on infested plants. It is really 
a bad pest when it attacks sannhemp grown for fibre. Tho pupa is 
also found inside this gall. The insect has not so far been noted 
on any other plant than different kinds of Crotalaria . 

Control measures.—Preventive measures alone feasible; tho 
attacked top-shoots can be clipped and destroyed to prevent further 
attack. 

The Sannhemp Capsid {Fig. 191)—(. Eagmus importunitas, D.). 
—This is a small active green bug which causes some appreciable 
damage to sannhemp all over the province during certain years. 
The insect appears in swarms and sucks up the plant juice 
turning the plants pale and fading. The habits are exactly like 
those of the cholam earhead bug (Calocoris) and both belong to the 
same family. 

Life history and habits .—Tho eggs which are white and cylin¬ 
drical are thrust into the tender plant tissue generally under the 
surface layer. The young one in different stages feed on the 
plant in the same way as the parent, and all the stages are generally 
found on infested plants. 

Control measures .—Mechanical methods of netting and use of 
sticky boards will be found effective, especially in a field where the 
crop is not very high. 

The minor pests affecting sannhemp include (1) The flea beetle 
(Longitarsus belgaumensis , J.)—a very small active greenish brown 
insect biting small holes on the foliage, (2) a green semilooper leaf 
caterpillar (Amyna octo, G.) the adult of which is a brown rnobh, (3). 
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the pulse pod borer (Etiella zinckenella, T. fig. 145) sometimes 
attacks sannhemp pods also and (4) the blue butterfly ( Lamphydes 
boeticus , L.) the short thickest greenish caterpillar of which is 
found bciing into the pods (fig. 146). (5) A bruchid Bruchus 

visorum, L. is also found on pods in Ceded districts andCircars. 

Agave. 

No serious pests have so far been noted on agave plants grown for 
fibre. They are occasionally bored by the palm rhinoceros beetle 
(i Oryctes rhinoceros , L. fig. 264) and frequently attacked by snails 
(shelled animals—not insects) which produce the characteristic 
holes. . . 



FIG. 189. —SANNHEMP MOTH (ORANGE COLOR). 
(Argina cribrarici, C.). 


[From SJS.1.] 



FIG. 190. SANNHEMP MOTH (CRIMSON 
COI OR). 

(Argina syringa Cr.). 

[From 8.8,1.] 


FIG. 191. —SANNHEMP CAPSID BUG. 
[Ragmns importunitas, D.). 

[From S.8 J] 


CHAPTER XV. 


Pests of Vegetables. 

Almost all the vegetable plants of South India are subject 
to the damages by different kinds of insects. But unlike field crops, 
vegetable pests can be more easily checked and especially is this 
practicable in the suburbs of large cities where there is good demand 
for pest free vegetables which fetch good prices. The important 
vegetable crops from the province and the common pests they 
suffer from are noted below. 


Brinjal. 

This common vegetable plant is found attacked by about half a 
dozen insect pests. These are chiefly borers and leaf eaters, mostly 
caterpillars and beetles. A few sucking forms ^are also noted 
occasionally. 

Borers.— (a) The shoot and fruit boring caterpillar (Leucinodes 
orbonalis , G., fig. 192-1)—The caterpillar is short and stout of a 
pinkish colour ; it is found boring into the shoots of young plants 
and into the fruits, when the plants have grown up. Infested 
shoots show a faded drooping appearance and bored fruits show 
holes on the surface plugged with excreta. The insect is very 
common all over the province. The adult is a grey brown 
moth with whitish wings having pinkish brown markings on 
them. The life history and habits of the caterpillar are exactly 
like those of the spotted boll worm of cotton. The fullgrown 
caterpillar measures about of 2/3 of an inch in length and 
pupates in a boat-shaped cocoon of dirty brown silk on the nlant 
itself. * * 

(b) The stem-borer (Euzophera perticella, R.).—This cater¬ 
pillar is also the larva of a moth ; it is of a pale whitish colour and 
confines its activities to the plant stem. Pupation takes place 
in a silken cocoon inside the infested stem and the moth is a grey 
brown medium sized one bigger than that of the fruit borer cater¬ 
pillar. Infested plants gradually fade and die. Though a serious 
pest, it is not so commonly found on young plants. 

(c) The bud worm (Phthorimoea blapsigona, M.).—In this 
case the caterpillar bores into the tender buds and prevents fruit 
formation. Infested buds often drop down in numbers. Such buds 
show the small pale white or pinkish caterpillar and often also the 
pupa. The adult is a small brown moth very similar to the potato 
borer moth (fig. 203-4). 



FIG. 192.— SOME VEGETABLE PESTS OF SOUTH INDIA. 

1 Brinja] fruit borer (. Leucinodes ). 7 Pumpkin beetles (Aulacophora), 

2 Epflachna beetle (Epilachna ). 8 Fruit fly (Chcetodacus). 

3 Brmjal leaf folder ( Eublemma ). 9 Hibiscus borer (Ectrias) and weevil. 

4 Lablab Aphis. 10 Onion Thrips, 

5 Lablab Coptosoma. 11 Sweet potato weevil iOylae}* 

6 Pumpkin caterpillar ( Margaronia ). 
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JTlGf, 193. BBINJAL LEAF WEBBER—MOTH, 
(Psara bipun ctulis, F.) 


{Prom S &M} 
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matter remaining inside the fold. It is a stout purple brown 
caterpillar with yellow spots and hairs and is the caterpillar of 
an olive green winged moth. The other caterpillars now and then 
found are the leaf-webber (Psara bipunctaMs, F.,fig. 193) and the 
sphinx caterpillar {Acherontia styx, W.) noted under gingelly, 
fig. 91-3. The former is a gregarious caterpillar often found in 
numbers, webbing a single leaf and remaining inside the fold. 
A small greenish caterpillar (Phycita clientella, Z.) is occasionally 
round as a leaf-roller, and in some places a small hairy caterpillar 
{Selepa docilis B. fig. 194) attacks the leaves. A plume moth 
caterpillar (Oidaematophorus lienigianus, Z., fig. 195) is also found 
at times but never as a serious pest. In bad attacks of these leaf 
caterpillars stomach insecticides may be employed. 

Sucking Insects. —These include plant lice, mealy bugs, scales 
and lace-wings. A lace wing bug (Urentius echinus, D., fig. 196) 
is sometimes serious. The habits of these lace-wing bugs have 
already been noted on page 72. This species has a dark brown 
colour and is fringed with small spines. The damage done often 
turns the leaves yellow and makes them dry and drop oil'. The 
brinjal mealy bug ( Phenacoccus insolitus, G., fig. 197) generally 
attacks isolated old plants and the infested ones are so covered by 
these mealy covered insects that the plants appear as though covered 
irith white-wash. For these sucking insects tobacco may be 
employed either in the dry condition or as a decoction. The big 
dark-bug {Anoplocnemis phasiana, F., fig. 147) noted under cow- 
pea is occasionally found on brinjal also. Small ants are also now 
and then found nibbling the tender shoots, leaves and buds of 
brinjal plants. 

Marthang^li.* 

This is a common plant the fruits of which are used as vegetable 
all over South India. It is subject to the attacks of plant lice 
(chiefly Aphis rumicis, L.) and Epilachna beetles. 

Lady’s Fingek f—Bhindi. 

The important insects affecting this plant are some of the well 
known cotton and gogu pests—the spotted boll worm ( Earias sp ) 
the leaf roller (Sylepta), the semilooper caterpillars (Anomis & 
Acontia, fig. 198) and the gogu stem weevil (Alcidodes affaber F ) 
Occasionally small green leaf weevils (Myllocerus spp.), a red and 
blue flea beetle (. Podagria bowringi, B.), green leaf hopper bua 3 
(Jassids) and black scale (Saissetia nigra, N., fig. 308) and mites 
appear in small numbers, The jassids and mites occasionally 
become serious and the former can be controlled by DDT and the 
latter by Sulphur. Bhendi sometimes suffers from root eel worms 
also especially along the West Coast. 

* Solamum nigrum. t Hibiseua esculentus. 
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Cluster Bean.* 

This plant is not seriously injured by any insect pest. Leaf 
weevils (species of Alcidodes , Blosyrus , etc.) occasionally breed and 
feed on the top shoots, and the lablab bug ( Coptosoma ) often clus¬ 
ters on the tender shoots and sucks up the sap. The gingelly gall 
fiy (fig. 157) is found attacking the flowers of this plant. 

Sweet Potato. 

The Sweet potato weevil (Figt 192-11)— (Cylas formicarius, F.).— 
This ant-like red and blue weevil is the most important of sweet 
potato pests and has a very wide distribution all over the tropics. 
The grub of this beetle bores into the vines and often serious damage 
is caused to the crop. In addition it is also a pest in the vegetable 
godowns since it bores into the stored potato tubers also. 

Life history and habits.— The parent beetle bites small holes on 
the stem and tubers and lays the oval whitish eggs inside them. 
The footless pale yellowish white grub bores into the tissue and 
grows by feeding on the inner contents. Inside badly infested 
vines and tubers can be seen the different stages of the weevil in 
numbers. The former gradually begin to fade and dry while an 
infested tuber shows dirty patches on the surface with stray holes 
here and there, being the exit holes of already emerged weevils. 
It has not been found to breed on any other plant so far, nor has 
any effective natural enemy been discovered in South India. 

Control measures.— Selection of pest-free vines for planting, 
prompt disposal of weevil infested tubers in the vicinity, collection 
and destruction of weevils when noted in the fields and prompt 
destruction of first attacked vines will help in checking the multipli¬ 
cation of the pest. Deep rooting varieties of the plant will also 
prevent infestation as compared with surface rooters which are 
easily liable to weevil attack being nearer the surface or even 
exposed. In vegetable godown all infested tubers should be 
destroyed and if possible the rest fumigated. Another vine borer 
which is a moth caterpillar (Omphisa anastomosalis , D.) is found 
attacking the vines similar to the weevil but is not very common ; 
it is found on wild Ipomceaceous plants also— fig. 199. 

Leaf Beetles. —These include the metallic colored tortoise beetles 
(such as Aspidomorpha miliaris, F., fig. 200 Metriona circumdata , 
H., fig. 201. and Chiridia sexnotata, B.) and a small spiny hispid 
beetle (Oncocephala tuberculata , 0.) See fig. 33 of the curious grub 
of the first. A small leaf miner buprestid beetle ( Trachys ipomeae t 
Th.) has also been noted as a minor pest of sweet potato recently 
in parts of Coimbatore. 


HjE.E:—16A 


* Cyamopsis. 
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1 Bug infee tod plant, 

2 Egg sacs. 

3 Larva. 

4 Young female. 


tig. 197.*^-beinjax. mealy bug. 

(Phenacoccus insolitus, G.) 

5 Winged. 

6 Predatory lady bird beetle (Scvvinu 
castaneus, S.) 

7 Antenna of male bug. 



TIG. 198.- MOTH OE SEMILOOFER ON BHINDl, 
{Acontia groellsi, E.) 


[From&j3J t 
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FIG. 199. -TPOilOEA VINE BOP.EH. 

(Omphisa anastomoscUie, G.) 

1 Larva, 2 Pupa, 3 Moth 

[From &.S.I.] 


Leap Caterpillars. 

The well-known leaf caterpillar of sweet potato pratically ail 
over the world is the sweet potato sphinx (Herse convolvuli, L., 
figs. 202 and 91-1) the same insect noted under gram on page 192. 
Other minor caterpillars include a stout reddish brown cylindrical 
spotted caterpillar (Catephia inquieta , W.), a very small slender 
leaf-folder ( Lecithocera effera, M.), a spiny butterfly caterpillar 
{Precis orithyia , L.), a syntomid ( Euchromia polymena , L.) and 
a hairy caterpillar (Diacrisia obliqua , W., fig. 90-6). This hairy 
caterpillar is generally found in Northern India as a miscellaneous 
pest of various crops and is known as the Behar hairy caterpillar; 
in South India it has been chiefly found on the hills and submontane 
areas of the West Coast attacking different crops, especially pulses. 
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FIG. 202. -SWEET POTATO SPHINX MOTH. 

(Herse convolvuli , L.) 


[From S.S 1 ] 


Potato. 

The Potato tuber moth. — (Fig. 203-4) — Gnorimochema 
operculella , Z.).—This well-known pest of potato has a worldwide 
distribution and like the sweet potato weevil is found both in the 
held and in godown. In South India it is more a store pest 
attacking stored potatoes in the vegetable godowns. Sometimes it 
causes serious damage. Badly infested tubers when cut open, 
disclose tunnels and galleries made by the borer caterpillar often 
with the latter in situ . The moth is also seen flying about in the 
godowns. In South India this insect is chiefly found on the hills 
(The Nilgiris, Shevaroys, etc.), and in the Mysore plateau where 
alone potato is generally grown. 

Life history and habits .—Eggs are laid generally on the eyes of 
the potatoes and the caterpillars tunnel into the tuber and grow 
into pale whitish brown worms reaching a length of about half an 
inch. The caterpillar pupates in a coarse silken cocoon on the 
potato or even on the gunny bag in which the tubers are stored. 

Control measures .—Insect infested potatoes should be disposed of 
to get rid of the pest in them. Only clean tubers should be stored 
and these in containers which are also free from pupae and cater¬ 
pillars of the pest lurking in the corners and cracks. Sand storing of 
potatoes is sometimes found to keep off this pest. In parts of Nor¬ 
thern India where potato is extensively cultivated some methods are 
in vogue to control this pest viz., storing of potatoes in bins washed 
with D.D.T., chalk, etc., trapping of the moths with oils of sorts, 
etc., and these have been found successful to some extent in parts 
of Bihar. The transport of infested potatoes distributes the pest 
from plaee to place, this should be avoided. 
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FIG, 203,— SOME CATERPILLAR PESTS OF VEGETABLES. 

1 Lablab pod-borer (Adisura atkinsoni, M.) 

2 Chillies caterpillar (Laphygma exigua , H.) 

3 Tomato borer [Hdiothis armigera , F.) 

4 Potato borer {Gnorimochema operculella , Z). 


The other pests of potato are not of much importance. Epilachna 
beetle (. Epilachna, fig. 192-2) is occasionally had in the Mysore 
area. On the hills the growing plant is occasionally damaged by 
one or two species of dark brown smooth cutworm caterpillars 
(chiefly Euxoa segetum, S., fig. 83-4) which cause serious harm to 
the crop. In bad infestations these have to be trapped by baits or 
killed by using stomach insecticides. Recently the use of B.H.a 
5% has been so effective against this pest that it has become 
almost a regular practice on the Nilgiris. Wire worms ants 
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FIG, 204. -GROUND BEETLE ON PLANT ROOTS. 

(Gonocephalum hofmannseggi t S.) 

(Dorylus sp s ) and ground beetles [Drasterius sp. ? fig. 86, and Gonoce - 
phalwn hofmannseggi , fig. 204) are occasionally found as under¬ 
ground posts nibbling at the tubers. The green plant bug ( Nezara 
viridula , L., fig. 125) noted under cumbu is also sometimes found 
on this plant. A green leaf beetle ( Ghalaenosoma metallicum, F.) 
has been noted on potato plants on the hills as a leaf eater but not as 
a pest. On the Nilgiris the author has noted sprouts of seed potatoes 
often subject to the attacks of an aphid ( Myzus persicae S.) even 
while in the seed godowns. 

Drum Stick,* 



PIG. 205. —MOTH OR MORINGA HAIRY CATERPILLAR. 

(Eupterote mollifera, W.) 

t From S.S.I.] 

The Hairy Caterpillar. — (Eupterote mollifera, W., Figs. 
205 and 90-10).—This insect is a specific pest of this vegetable plant 
in South India—a fairly long dirty brown hairy caterpillar which 


* Moringa pterygosperma. 
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is often found covering the shoots and stems of the plant in 
thousands. These feed on the foliage and scrape the bark also. 

Life history and habits. —Eggs are laid in groups on the tender 
shoots and leaves, and from these hatch out small brown hairy 
caterpillars ; these gradually grow to about an ineh and three-fourths 
in length. The body is elongated and dirty grey brown covered 
with small warts giving rise to numerous tufts of poisonous and 
irritating hairs. The adult insect is a large-sized moth having a 
uniform light yellowish brown color (fig. 205). 

Control measures. —The caterpillars found together in numbers 
on tree trunks can be burnt with a lighted torch. Spraying with 
Fish oil Rosin Soap or dusting with BHO 5 % on the gregarious 
mass of caterpillars exterminates the pest. Occasionally the 
black castor hairy caterpillar (Pericallia ricini , F., fig. 159-7) is also 
found on the moringa tree. 



FIG, 206.-MOTH OF MORINGA 

LEAF CATERPILLAR. 

(Noorda blitealis , W.) 

[From S.S.I.] 

A small greenish caterpillar (Noorda blitealis , W.) the larva of 
a blackish moth is occasionally found feeding on the tender foliage 
and flowers—fig, 206; a closely allied species N. moringce, M.B. has 
also been noted in Coimbatore. In Travancore another caterpillar 
of the same family (Protrigonia zizanealis S.,) has been noted on 
this tree. 

A stem-boring longicorn beetle (Coptops aedificaiar , F.) has been 
noted on moringa stem on a few occasions on the Coimbatore farm ; 
the whitish grub bores into the stem and kills the latter. A gall fly 
(Stictodiplosis moringae, M.) attacking the buds is also a minor 
pest. 


Cucurbits ( Pumpkins , cucumbers , gourds , etc.) 

The insects affecting the various species of cucurbitaceous plants 
like pumpkins, melons, gourds, etc., are all similar except in very 
few cases where a few are especially partial to some of them. The 
chief pests include the epilachna beetles (Epilachna spp.) already 
referred to under brinjal and potato, some leaf caterpillars, pump¬ 
kin beetles, fruit flies, plant bugs and plant lice. 

Leaf Caterpillars. —The pumpkin caterpillar [Margaronia 
indica , S. Figs. 192 (6) and 207]. This is an elongated bright 
green caterpillar with a pair of narrow longitudinal white streaky 
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along the mid-dorsal line. It feeds on the foliage and pupates 
inside a leaf-fold in a flimsy silken cocoon. The moth is also a 
conspicuous creature having transparent whitish wings with dark 
broad marginal patches. The gravid female moth has a tuft of 
orange colored hairs at the anal end. This insect is found on all 
cucurbitaceous plants and can be easily made out. 



FIG« 208. —MOTH OF StfAKE GOT^RD SEMILOOPER, 
(Phytometra peponis, F.) 


[From 8J3J. 
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The snake gourd semilooper (Phytometra peponis, F., fig. 208). 
This is another leaf-eating caterpillar more commonly found on the 
snake gourd plant. The adult is a stout dark brown moth. The 
caterpillar is a semilooper with whitish green elongated body. The 
greenish white spherical eggs which are beautifully sculptured are 
laid singly on the tender leaves generally on the lower surface. The 
young larva is greenish and has blackish warts giving rise to hairs. 
The full fed larva reaches to about an inch and a half in length. 
The whitish green body has longitudinal pale white stripes and the 
anal segment is humped. The caterpillar generally cuts the leaf 
edge and covers the rest of the leaf with this portion and remains 
feeding inside the fold. Pupation takes place in the same fold in 
a thin silken cocoon padded with plenty of white silk. Young 
creepers of snake gourd sometimes suffer considerably, the vines 
being stripped of all leaves. 

In the case of these two caterpillars handpicking is the most 
effective and economic method of control; the presence of both the 
caterpillars ajid their stages can be easily located by the leaf folds 
and the conspicuous stages of the insects themselves. 


The bottle gourd plume moth (Sphenarches coffer 9 Z., fig. 209) ; 
the larva of this insect is a very small slender spiny caterpillar found 
feeding on the foliage of bottle gourd like the brinjal plume moth. 

Pumpkin Beetles. —These include both leaf-eating and stem¬ 
boring forms ; the former are, of course, the commoner ones found 
everywhere. 

Three species of leaf-eating pumpkin beetles are found in the 
different parts of South India, viz., the red, blue and grey forms 
(Aulucophora foveicollis, F., A. atripennis , F., and A . stevensi , B.) 
figs. 192-7 and 210). These are medium-sized active creatures feeding 
on the foliage and often causing appreciable damage to almost all 
eucurbitaceous plants. The red and the blue beetles are commoner 
in the central and southern districts and the grey form is more widely 
distributed in the Northen Circars. The life history is similar in all 
cases ; the larvse are underground root feeders and pupate in the 
soil. These bettles can be collected with nets in the early stages. 
In badly infested areas stomach insecticides will be found advan¬ 
tageous according to the value of the crop infested. 

A stem-boring longicorn beetle ( Apomecyna sultator fig. 60, 
12-14) is occasionally found as a pest on cucurbit vines. This 
is specially found attacking Dondaikaya (Coccinia) plants in the 
Northen Circars. The pale whitish grubs bore into the main vines 
and often kill them. The pupa is found in the same burrow. The 
adult is a white spotted greyish brown, longicorn beetle ; sometimes 
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FIG. 209. —BOTTLE GOURD PLUME MOTH. 
(Sphenarches caffer, Z.) 

Larva, pupa and adult. 


[From S.S.I.] 



FIG. 210. -THE RED PUMPKIN* BEETLE. 

(■AulacopKora foveicollis , K.) 

1 Infested plant. 2-6 stages. 



[After Shirohi ,] 


FIG. 211, —PUMPKIN* STINK BUG. 
(Asvongopus janus, F.) 


[From S.S.I.] 
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a closely allied species (A.perotetti)is also found. This insect can 
be checked only by early detection and prompt destruction of early 
infested vines; the beetles when found can also be destroyed. A 
small dark weevil (Acythopius cihulli, M.) has been noted in the 
Ceded districts boring into ripening melon fruits but it has not as 
yet proved of any importance. 

Stink Bugs. —Two species of stink bugs (Aspongopus janus, F. 
fig. 211 and A. brunneus , Th.) are frequently noted on pumpkin 
plants in many places. These are flattish medium sized bugs like 
the green plant bug ( Nezara) with the characteristic buggy smell. 
A. janus is reddish with dark markings while A. brunneus is a pal© 
brown species. These bugs are sometimes found clinging to the 
leaves and vines in swarms. The life history is exactly like that of 
the green plant bug. These are sap-suckers which do not generally 
cause any serious damage though found in swarms at times, they can 
be easily collected by nets and killed. 

Fruit Flies. — (Bacus and Chcetodacus spp., fig. 212).—Two 
or more different species of these insects are commonly met with 
on all pumpkin fruits. The maggots of these flies bore into the 
ripening fruits and very often cause appreciable injury; the fruits 
begin to rot and drop. The life history of all these flies is similar. 
Shining whitish cigar-shaped eggs are thrust into the skin of the 
ripening fruit; these hatch into footless maggots which feed on the 
fruit pulp by burrowing into it and damage the same ; when full fed 
they generally drop to the soil, change into seed like pupae under 
the soil and emerge as flies after a week or ten days. These flies 
can be easily distinguished from ordinary flies by their triangular 
shaped abdomen and spotted wings. The maggots have the habit 
of jumping into the air. Fruit fly control consists in preventive 
measures only. Damaged fruits should be promptly destroyed and 
the flies trapped by poisoned syrups to prevent egglaying. Fruit 
flies can also be trapped by such attractive substances as citronelk 
oil, vinegar, dextrose, acetic and lactic acids, etc., etc. All cucur¬ 
bits, especially melons and bittergourds suffer from these flies, 
especially from the species in fig. 212. One species Z>. brevistylus 
is often noted as a bed pest of Coccinea plants in Northern Gircars. 

Plant Lice. Aphis gossypii , K. and other species are occasion¬ 
ally found on the tender parts of all these cueurbitaceous plants. 

Gallfly.' —The bittergourd plant is in some places found deve¬ 
loping galls along its distal shoots ; these galls appear as elongated 
thickenings of the vine ; inside the gall are found maggots of a gall 
fly (Lasioptera falcata , F.) a slender dark brown mosquito like 
insect. The injury has not, however, been found to affect the crop 
very seriously, fig. 213. 
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FIG-. 212. —OUCUBBIT 3TBTJI%rBY. 

(i Ghaetodams mcurbUce, C») 

1 Attache diriiit. 2-6 stages of fly. 

[4-6 after Dammarman*] 
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FIG , 213. -BITTEB GOUBI) GALL FLY. 

{Lasioptera falcata, F.) 

a Shoot with galls. 6 One gall opened. c The fly. 


Among recently noted minor insects on cucurbits mention may 
be made of a very small dark weevil (Baris sp.) feeding on the tender 
shoots of snake gourd in Tanjore and the brownish green xnoquito 
bug (Gapsid of tobacco, fig. 285) found feeding on the same plant 
in Cochin* 


Amakanthus. 

This common leaf vegetable is troubled by comparatively fow 
insects. One of these is the Amaranthus weevil (Eypolixus trunca- 
tulus, Fb,, fig. 214) almost a specific pest of this plant. The grub 
of the weevil bore into top shoots and stem; and produce gall- 
like thickenings. The insect is a medium-sized ashy dark gioy 
weevil; both tho adult and the young ones attack the top shoots 
just like the cotton shoot weevil (Alcidodes affaber, F.) and the life 
history and habits are also exactly similar to the latter. The 
insect attacks both wild and domesticated species of amaran¬ 
thus, but chiefly the variety allowed to grow with stem and not 
17 
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on the leaf variety. The same preventive measures as those against 
the cotton shoot weevil should be employed. Wild amaranthus 
plants growing in the vicinity should be removed to prevent breeding 
and multiplication of the pest during the off-season. 



IPJG, 214.—AMAItANTHUS WEEVIL. 

(Hypolixus trimmluhis, Fb B.) 

[From S.SJ.] 


Frequently the foliage of all varieties of Amaranthus is affected 
by a slender green leaf caterpillar ( Hymenia fascialis, C. ? fig. 215) ; 
it often folds the leaves and top shoots also. The moth is easily 
made out by its dark wings having wavy white markings. The 
insect breeds on grasses and is generally found flying about during 
day time among grass and low vegetation. The folds of the first 
attacked plants can be collected and destroyed to prevent further 
attacks. Among minor insects noted on Amaranthus are, a 
shining tortoise beetle ( Gassida exilis, B.)> plant lice, the onion 
and chillies caterpillar (Laphygma exigua, H.), and species of scale 
insects (Lecanium hesperidum L. and Pulvinaria durantm T.), 
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lira. 215, —amaranthus caterpillar—stages. 


(Hymeniafascialis, C.) 

[2-9 after Marsh —1—$,&,/,] 


Onions anb Garlic. 

The most important and rather serious pest of these two crops 
is the onion thrips ( Thrips tabaci 3 L., fig. 192-10), an insect which 
is found all over the world ; on onions it is occasionally found 
accompanied by the banded groundnut thrips (Heliothrips indicus B.) 
also. These are minute insects with fringed wings found in num¬ 
bers on the foliage lacerating the tissue and sucking the sap. In 
bad infestations whole plants appear blighted and occasionally 
dry up as though for want of water. This species exists almost 
everywhere and it is found sometimes serious on garlic in parts of 
Bellary where this valuable crop is specially grown. Of the different 
control measures tried so far, the use of tobacco either as dust or 
decoction has been found very satisfactory. Recently B.H.C. 
spraying has given spectacular results. Cultural methods like 
regular irrigation or periodical harrowing of the plot also produce 
good effects in making the plants resist the pest to a great extent. 
Frequently the polyphagous leaf caterpillar (Laphygma exigua , 
H., fig. 83-III) is found on the onion crop and this can be hand¬ 
picked ; only the preventive method of clipping off the infested 
leaves can be adopted when such caterpillars remain inside the 
hollow tubular leaves of onion and garlic plants. The tobacco 
caterpillar (Prodenia) is also found sometimes on these plants, 

17a 
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Chillies. 

As in the case of onions, the chillies crop also suffers mainly from 
thrips ” though the commonest species found on this plant in 
South India is another (Seirtothrips dorsalis , H. fig. 216). Though 
widely distributed in South India it is noted to do serious harm only 
in areas where the plant is cultivated as a dry crop, as in the Guntur 
and Godavari upland tracts ; it is also occasionally serious in parts 
of the Madura and Coimbatore districts. The same remedies may 
be adopted as for thrips on onions. The seedlings may be treated 
with tobacco before transplantation from the nurseries. The same 
leaf caterpillar (Laphygma exigua , H.) found on onions occasionally 
appears on chillies also; this rarely causes serious harm, 
fig. 203-2. 

Occasionally the stem-borer of brinjal {Euzophera perticella, R.) 
is found attacking chillies stem but has never been found on any 
large scale. Chillies plants in parts of Northern Circars are often 
attacked by chafer beetle grubs which feed on the under-ground 
roots and sometimes kill tender plants, 

Garden Peas. 

On this crop which is not extensively grown in South India, 
the chillies caterpillar Laphygma and the snake-gourd semilooper 
(Phylometra) have been rated so far. 

COLOCASIA. 


Very few insects are found on this plant, and of tlmse, the leaf- 
eaters are the most important. The tubers have not so far been 
found attacked by insects. Among leaf-eaters, the common ones are 
the following—-The white spotted flea beetle {Monolepta signata ), 



FIG. 217.— COLOCASIA FLEA BEETLE. 
(Monolepta iignata, 01.) 


[From S.S.I.] 
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O. fig. 217) ; a small active beetle biting holes on the leaves caus¬ 
ing some damage to the foliage. Among caterpillars noted are 
the tobacco caterpillar (Prodenia litura, F e ) and a sphinx cater¬ 
pillar (Hippotion oldenlandioe, F.); the former is the well-known 
polyhagous creature already noted on castor and the latter is a 
stout big caterpillar with the characteristic horn on the anal seg¬ 
ment. The habits of this insect are exactly like the green gram 
or lablab sphinx caterpillars. Another homed caterpillar (Rhyn- 
cholaba actens, C) is also noted on this plant. The?e leaf pests can 
be checked in bad cases by dusting B.H.C. or D.D.T. or arsenate 
powders. The groundnut thrips (Heliothrips indicus, B.) and lace 
wing bug ( Stephanitis typicus , D., fig. 247) are also found on the 
tender foliage in some places but only as minor insects. A species 
of plant lice (Pentalonia galadii , D.) is sometimes found infesting 
this plant. A small grasshopper (Gesonia punctifrons , S.) has been 
noted to burrow the stems of this plant and thrust the egg-mass 
into the succulent tissue, and the young ones are found feeding on 
the plant. This habit is curious among such grasshoppers which 
lay eggs generally in the soil. 

Elephant Foot Yam * 

The foliage of this plant occasionally becomes subject to the 
attacks of a red and black spotted leaf beetle ( Galerucida bicolor , H.) 
and one or two species of horn worms as in Colocasia, such as Hip- 
potion celerio , L., Rhyncholaba actens , C., etc. The larvse of the 
leaf beetle are found feeding gregariously on the leaf tissue. It 
has been noted only in the Northern Circars and Malabar till 
now and rarely as a serious pest. 

Koorkan f 

This plant is commonly grown in the West Coast area for its 
tubers, which are used as vegetable like potatoes, yam, etc., ; two 
leaf-eating pyralid caterpillars have been noted by the author doing 
some damage to the plants. One (Pycnarmon cribrata , F.) is a pale 
whitish moth the larva of which folds single leaves, and the other 
(Phostria piasusalis, W.) a pale brown moth the larva of which 
folds the top shoots. The former is sufficiently checked by a 
braconid parasite (Microgaster psarae , W.). 

Dioscorea. 

This climber, the underground tubers of which are used like 
sweet potatoes and yams and which is cultivated all along the 
West Coast has been found attacked by two insects so far though 
not as serious pests. One is a saw fly ( Senoclia dioscoreae, R.,) noted 
in South Kanara and the other is a skipper butterfly caterpillar, 
both attacking the leaves. 


* Araorphophallus campanulatus, 
t Coleus parviflora. 
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Curry Leaf Plant.* 

This plant, the leaves of which are used in Indian homes for 
vegetable and spicing purposes, is subject to two insects which are 
pests of citrus trees also—one is the orange butterfly (Papilio 
demoleus , L., fig. 233-2) and the other a small shoot bug (Diapho- 
rina citri, K.). The former (see under citrus) feeds on the leaves. 
The latter is a small greenish brown-active jumping bug (Psyllid 
which appears in swarms like plant lice, sucks up the juice from 
the tender parts and allows them to fade and dry. This kind oi 
damage is sometimes very appreciable. The caterpillar can be 
checked by hand picking the larvae and collecting the butterfly which 
is easily made out by its black and yellow markings. For the bug, a 
contact insecticide like tobacco decoction may be found necessary in 
bad cases. This bug is occasionally found On citrus shoots also. 


Tomato. 


The well-known pests of this plant in South India are the tobacco 
caterpillar ( Prodenia ), the Epilachna beetles (Epilachna spp.) and 
the tailed mealy bug ( Ferrisiana virgata , F., fig. 218). The tobacco 
caterpillar is often very destructive to the leaves, shoots and fruits; 
occasionally the gram caterpillar (Heliothis) is also found boring 
into the fruits in company with this caterpillar. Epilachna beetles 
sometimes completely remove the green matter from the foliage 
allowing the plants to fade and dry. Hand-picking in the early 
stages and application of stomach insecticides in bad cases will be 
found effective. For the mealy bug which sometimes covers 
whole plants in white patches, pruning, of badly infested leaves 
and shoots and application of contact insecticides will be effective. 
Tomato plants have been found in some places subject to the attack 
of fruit-sucking moths (Othreis spp.) which are specific pests on 
oranges (see p. 281). The tobacco capsid ( Engytatus , fig. 285) is 
also found on tomato occasionally. 



FIG. 218. -TOMATO MEALY BUG. 

{Ferrisiana virgata , C.) 

* Murra,yia koerfigi. 
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Cruciferae ( Cabbage , Radish , Cauliflower , etc.) 

The insects affecting most of these temperate region vegetables 
are more or less similar. These include a sawfly, some leaf-eating 
and boring caterpillars, cutworms and bugs including plant lice 
and stink bugs. Of these, the caterpillars feeding on the foliage 
and boring into the stems and buds are more serious. 

The Mustard Sawfly (Fig. 219-4 )—(Athalia proxima , K.). 

This is one of the very few hymenopterous insects found as crop 
pests in India. The adult is a soft dark and red wasp slightly 
bigger than a honey bee. The young one of this creature is a leaf 
eater and sometimes causes substantial harm to radish, mustard 
and allied plants especially on the hills and elevated areas like 
Mysore, Coimbatore, etc.; it is very rarely noted in the plains and 
that only during the cold weather months. 

Life history and habits .—Eggs are thrust into the plant tissue 
and the young greenish grey larvae hatching out of these feed on 
the foliage and grow to about an inch or more. These larvae are 
uniform dark grey to black in colour and resemble caterpillars of 
lepidoptera but can be easily recognized by the presence of eight 
pairs of pro legs. The full fed larva about f inch long constructs 
an earthern cocoon inside which it changes into the pupa. 

Control measures. —Hand-picking is very easy and in bad cases 
and in extensive areas, application of stomach insecticides will be 
effective. 

Caterpillar Pests. These include (I) the cabbage borer 
(Hellula undalis. F.—fig. 219-1).—This insect has a world wide 
distribution. In the early stages, the caterpillar mines the foliage 
and feeds on the shoots but finally it enters the stems or cabbage 
and burrows into it. The full-fed larva is about 2/3rd of an inch 
long and has a pale whitish brown colour with three or four longti- 
tudinal stripes. The pupa is found in the burrow, in the leaf folds 
or even in the soil. The adult is a pale yellowish brown moth 
with wavy grey markings on the wings. This is an insect often 
doing serious damage and rather difficult to control, except by well- 
known preventive measures. (2) The Diamond back moth (Plutella 
maculipennis C., fig. 219-2)—This is also an equally well-known 
insect enjoying a world-wide distribution. The caterpillar in this 
case is a small slender pale green one which feeds on the foliage, 
bites holes and damages the cabbage. Eggs are laid singly on the 
tender parts of the plant and the hatching caterpillars feed on the 
foliage and grow to about a third of an inch in length ; at this stage 
the caterpillar has a palegreenish colour with the anterior region pale 
brown. The pupa is enclosed in a transparent silken cocoon often 
seen exposed on the foliage of infested plants. The moth is a 
very small one and has pale white marks on its wings which, when 
^/creature rests, appear together as a diamond shaped median 
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INSECT PESTS OF RADISH, CABBAGE ETC ( Crueiferfi® ) 


FIG. 219 . -INSECT PESTS OF RADISH, CABBAGE, ETC. 

1 Cabbage borer ( Hellula ). 3 Cabbage bug ( Bagrada ). 

2 Diamond back moth (- Plutella ). 4 Saw fly (Aihalia). 

dorsal patch (hence its name). In had infestations dusting or 
spraying of stomach insecticides will give relief. It is safer that such 
cabbages, etc., are washed thoroughly before being sent to the market 
or kitchen. (3) The leaf webber caterpillar-Tliis is the larva of a small 
moth (Grocidolomia binotalis, Z.), which feeds on the foliage web¬ 
bing the leaves. It is common on mustard also. (4) Cutworms 
(fig. 83)—On the hill regions young plants suffer from different 
species of cutworm caterpillars (Euxoa, Agrolis, G.nigrum, etc.). 
For details regarding cutworms, see page 122. The semiloopers 
( Plusia spp.), are also sometimes found on these plants. 

Small flea beetles of different species (chiefly Phyllotreta doivn- 
sei , B) and Ghcetocnema sp. occasionally appear in numbers and 
damage the plants by biting small holes on the foliage ; for these 
the plants may be sprayed with Bordeaux mixture as a deterrent. 
A specific stink bug—the cabbage bug (Bagrada cruciferarum , F., 
fig. 219-3') is generally noted sucking the sap of all cruciferae. 
This insect is a dark-brown bug with reddish brown markings. 
The life history and habits are exactly like the green plant bug 
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(Nezara, page 168). It is sometimes found as a serious pest in parts 
of Mysore and Deccan. It can however be controlled by D.D.T. or 
B.H.C. 

The onion thrips {Thrips tabaci , L) is also sometimes noted on 
young cabbage, cauliflower and radish plants. A dusting of 
powdered tobacco will easily check this pest. 


Plant lice.— Two or three species of plant lice are generally 
found on these plants ; these include (Myzus j^rsicce, S., and 
Rhophalosiphum pseudohrassicae ) D.). 

As regards control of vegetable pests the modern chemical and 
mechanical methods will be found advantageous and paying now¬ 
adays, especially in kitchen gardens in the suburbs of big cities, 
in the markets of which vermin free vegetables and fruits will 
always command a good sale. B.H.C., 5% and D.D.T. spray 
have been found to be specific for the cut worm and other borer 
pests. 



CHAPTER XVI 


Insects Affecting Fruit and Palm Trees. 

PESTS OF FRUIT TREES. 

Though numerous kinds of tropical fruit trees are found in the 
different parts of South India very few of them are grown on any 
extensive areas as in such fruit-growing countries like South Africa, 
California or Australia. The only fruit crops which are cultivated 
on a fairly large scale in different tracts and which can be reckoned 
as important are the mango, the citrus varieties and the banana. 
The others which rank only next to these three include Guava, 
Sapota, Melons, Grape, Pomegranates, Jujub, Jak, etc. As regards 
fruits like Apples, Pears, Peaches, Plums, etc., which are natives 
of temperate regions, there is very little cultivation of these in 
South India and this is confined to the hills (Nilgiris, Shevaroys, 
Pulneys) and the Mysore pfateau. The fruit crops in South India 
are as much subject to insect pests as are the various field crops. 
They however differ from the latter in that they afford permanent 
footings to insect pests, being perennial plants ; once an insect gets 
established on any fruit tree, it is easy for it to multiply right 
through unlike most field crops which are cleared out at the end 
of each season. The more important of the insect pests which 
affect fruit crops in general in South India are the stem borers, 
leaf, shoot and bark caterpillars and beetles, scales and mealy bugs, 
leaf hoppers, fruit flies and fruit-sucking moths. There are some 
other insects also associated with fruit crops but they are generally 
of minor importance or become sporadic local pests only during 
certain years. 


Mango.* 

The Mango Hopper (Fig. 220) [.Idiocerns niveosparsus , L. (1)]. — 
Among the numerous insects which do harm to the mango tree the 
“ mango hopper ” is one of the worst. In certain years this insect 
appears in numbers in some tracts and causes considerable damage. 
In many localities, the pest has been noted to do substantial damage 
year after year. In Madras, the pest is seen at its worst 
in the well-known mango tracts around Salem, Chittoor and Banga¬ 
lore. During the cold weather, when the trees put out flower 
spikes, thousands of hoppers—young and adult—appear and suck- 
up the juice from the shoots and flower stalks. This drain of the 
tree sap causes the flowers and buds to dry and wither. When one 
approaches a badly infested tree, clouds of hoppers move about like 
mosquitoes and make a rustling noise as they dash against the 

* Mangifera indica . 

1 Two other species Z. ctypealis and I, athinsoni also occur on mango with X* 
niveosparsus. 
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FIG. 220 . -THE MANGO HOPPER 

(.Idiooerus niveosparsus, L.) 


[From SJSJ*] 


foliage. The hoppers produce a sweet fluid excretion like the plant 
lice and this sweet juice thrown out by myriads of these insects after 
feeding on the tree sap wets the soil around the tree, and thousands 
of flies', bees and other insects are attracted by this secretion ; in 
fact, when a tree is badly affected one can notice the juice actually 
dropping down. When there is a severe infestation, the trees—in 
fact, the whole garden—presents a sickly sight. The trees are 
deprived of the buds and blossoms and the leaves appear shiny 
and covered with a sooty mould ; and thousands of cast skins of the 
hopper are found on the shoots and leaves. In some trees where 
the flowering appears very promising early in the season, it often 
happens that very few fruits are developed. This damage caused 
by hoppers is known by the name of “ honey-dew disease ” (Theni 
manzu) in many parts of the Telugu country. The continuous 
injury done to trees year after year by this pest makes them 
gradually lose their vigour and in the long run it considerably 
affects their yielding capacity. 

Life history and habits .—’The mango hopper is a small creature 
about an eighth of an inch in length and having a wedge-shaped 
body. The head is broad with the body gradually narrowing back¬ 
wards. The legs are well developed, especially the hind pair. The 
general colour is of a light greenish brown with small markings of 
black and yellow. The hopper is extremely active in habits and is 
able both to fly and jump about. It has a tubular sucking mouth 
part by means of which it punctures the soft portions of the plant. 
The insect passes its early stages on the mango tree itself. The 
minute eggs are generally inserted by the parent insect singly into 
the plant tissue through slits made on the shoots and flower stalks. 
The small hoppers (or nymphs) hatching out of the eggs are similar 
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to the parent in most respects. They are very active, move about 
rapidly along the flower spikes and shoots, and feed on the plant 
sap ; but they are wingless, smaller in size, and unable to fly or 
jump. When disturbed these crawl away and hide themselves on 
the lower surfaces of the leaves and shoots. The young ones cast 
their skin periodically and within a few days grow into adults. On 
the under-surface of leaves of badly-affected trees patches of these 
cast skins may be found in abundance side by side with numerous 
young and adult hoppers. Both young and adult swarm on the 
tender portions of the tree and suck up the plant juice by means of 
their proboscis, and cause a substantial drain upon the plants. It is 
found that the breeding season of the insect corresponds with the 
time when the mango trees blossom and hence the enormous num¬ 
bers in which the hoppers are found at this time of the year. The 
insect is not absent from the trees, however, during the other 
seasons of the year but is only found in small numbers. The 
author had noted a reduvid bug {I syndics her os, Fb.) feeding on 
the hopper as a natural enemy. 

Control measures .—To control hopper pests, different measures 
might be adopted. Two are worth noticing : One is the mechanical 
method of trapping and destroying the hoppers by means of nets, 
bags or screens smeared with some sticky material; the other con¬ 
sists in spraying a contact insecticide to kill the young hoppers 
which are wingless and unable to fly or jump. Against a pest like 
this which infests grown up trees, the former method will be found 
rather impracticable, though it may be found effective against a 
similar insect affecting low-growing crops. On the other hand 
spraying with an insecticide is not only practicable for the mango 
hopper but if carried out at the proper time is very effective. To 
get the best results, spraying must be commenced as soon as the 
first flower shoots begin to appear. For, it is at this time that the 
breeding of the insect begins and by the time the blossoms appear, 
countless numbers of nymphs will be seen on them. Any substance 
that would kill the nymphs either by irritation or by suffocation 
can be used. By experience it has been found that the substance 
called “ Fish Oil Rosin Soap ” answers this purpose very well. 
The soap must be mixed thoroughly with water just before the 
spraying so that the mixture is a thin watery solution. With the 
utmost economy 2 lb. of soap may be found sufficient for an average¬ 
sized tree. Fruit trees should not however be sprayed when in 
bloom ; it not only injures them but also prevents pollination by 
bees which are killed. Application of sulphur in powder form 
has also been found effective against this insect in Bombay; this 
method will also be effective for 'mildew 5 disease which often appears 
on the trees together with the mango hopper and causes a sickly 
white appearance of the blossoms and gradually kills them—vide 
Jhaveri’s Bombay Leaflet of 1930. 

The Mango Stem Borer Beetle (Fig. 22\)—(Batocera mfomacu- 
lata , Dg .)— 1 Though not so common as the mango hopper this insect 
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established on any fruit tree, it is easy for it to multiply right 
through unlike most field crops which are cleared out at the end 
of each season. The more important of the insect pests which 
affect fruit crops in general in South India are the stem borers, 
leaf, shoot and bark caterpillars and beetles, scales and mealy bugs, 
leaf hoppers, fruit flies and fruit-sucking moths. There are some 
other insects also associated with fruit crops but they are generally 
of minor importance or become sporadic local pests only during 
certain years. 


Mango.* 

The Mango Hopper (Fig. 220) [Idiocems niveosparsus , L. (1)]. — 
Among the numerous insects which do harm to the mango tree the 
“ mango hopper ” is one of the worst. In certain years this insect 
appears in numbers in some tracts and causes considerable damage. 
In many localities, the pest has been noted to do substantial damage 
year after year. In Madras, the pest is seen at its worst 
in the well-known mango tracts around Salem, Chittoor and Banga¬ 
lore. During the cold weather, when the trees put out flower 
spikes, thousands of hoppers—young and adult—appear and suck- 
up the juice from the shoots and flower stalks. This drain of the 
tree sap causes the flowers and buds to dry and wither. When one 
approaches a badly infested tree, clouds of hoppers move about like 
mosquitoes and make a rustling noise as they dash against the 

* Mangifera indica. 

1 Two other species I. clypealis and I. athinsoni also occur on mango with J- 
niveosparsus. 
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in length. Besides mango it has also been recorded among others 
on jak, rubber and fig trees. Another stem-borer occasionally 
found is the grub of a small bluish black jewel beetle (Belinota 
prasina, Th.). 

Control measures. —Control measures in this case are mainly 
preventive being a borer. The first infested branches should be 
cut and the grub inside killed. Beetles whenever found in the 
garden should be destroyed. When external symptoms are noted 
in the shape of surface holes or galleries plugged with fibrous 
powdery matter or heaps of such matter below a tree, the grubs 
should be extracted through these holes by hooked wires or 
destroyed in situ by injecting dilute kerosene, petrol, naphthalene, 
chlorosal or earbondisulphide or tar water, and the holes covered 
with wet clay soaked in tar. Sanitary measures in the orchard by 
way of cutting off of all dry branches, scraping loose bark from tree 
stems and not allowing dead trees to remain uncut will go a great 
way as preventives. 

Fruit Flies ,—About half a dozen species of fruit flies, chiefly of 
the genus Chaetodacus (fig. 222) have been noted to attack mango 
fruits in different parts of the Province. A very good percentage of 
the ripe mangoes in the important mango areas becomes damaged 
and unfit for consumption due to the damage caused by the maggots 
of these fruit flies. Though an infested fruit does not always show 
any clear signs of attack, one can find it out by handling an infested 
fruit and noting the sickly and yielding surface ; when such a fruit 
is cut open, numerous white maggots could be seen wriggling in the 
damaged pulp. 

Life history and habits .—The life history and habits of all fruit 
flies are more or less similar to those of the one described under 
melon. The commonest species are the different varieties of (7. 
ferruginous such as dorsalis, incisus, cor rectus, zonatus and versicolor . 

Control measures .—Plant sanitation in the orchards is the most 
important measure against these fruit flies. Destruction of fallen 
and badly infested fruits is the most important of these. The 
marketing of bad fruits helps the easy distribution of the pest from 
place to place. Other preventives include trapping the flies with 
poisoned syrup. Another method of controlling fruit fly pests now 
attempted in some countries is ‘ Biological control ’ by the utili¬ 
zation of their natural enemies like parasites (wasps, etc.) and 
predators. A common fruit fly parasite in South India is a braconid 
wasp (Opius). 

Besides the flies attacking the fruits, mango shoots and buds 
often suffer from the attacks of gall flies especially along the 
West Coast area ; those noted are Dasyneura mangiferae F. and 
JRhabdophaga mangiferae M. The maggots of these produce galls 
on the buds and leaves. 
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FIG. 222 . -THE MANGO FBUIT FLY, 

(GhcBtodacus ferrugimus H.). 


Caterpillars. —The shoots and foliage of the mango tree have 
been found to be the food of numerous caterpillars ; of these, how¬ 
ever, only a few prove to be pests of any real importance. Among 
these there are representatives of the different categories of leaf 
eaters noted on page 126 before. These include leaf miners, leaf 
rollers and folders, shoot borers and hairy and spiny caterpillars. 
The more important of these are (1) the castor slug(La£om Parasa) 
lepida , G., fig. 223) already noted under'castor, (2) the tussock cater¬ 
pillar (Porihesia scintillans, W.) referred to under gogu, (3) a shoot 
webbing caterpillar (Orthagaexvinacea, H., fig. 224); this is a slender 
pale green caterpillar which occasionally becomes serious and on 
trees infested with it numerous webbed and dry top shoots are cons¬ 
picuous. Such an attack in many cases prevents flower formation, 
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FIG. 223 . -THE SLUG CATERPILLAR ON MANGO AND MOTH. 

{Latoia lepida, C.) [From S.S.I.] 


\ 



I FIG. 22 L —THE MANGO SHOOT WEBBER CATERPILLAR AND MOTH. 

{Orthaga exvinacea# [From S.SJ ] 
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(4) a small shoot boring caterpillar (CMumetia transversa , W.), 

(5) a green striped and spotted caterpillar feeding on the leaves 
(Bombotelia jocosatrix , G. 3 fig. 225) the larva of a blackish moth, 

(6) a very slender leaf mining caterpillar {Acrocercops syngramma, 
M.) producing blister marks on the tender foliage. Other cater¬ 
pillars occasionally noted on mango in South India are the leaf 
webber (Macalla moncusalis , W.), the flower attacking forms 
Eublemma anguilifera, M., and Argyroploce aprobola , Phycita umbra - 
telis, H., Chlorodystus and the larvae of the butterflies Euthalia 
garuda , M., and Rapala mdampus Or. When any of these pests 
appear in a serious condition both mechanical and insecticidal 
methods will have to be employed—the insecticides useful being 
stomach poisons. 



fig. 225.— moth of mango leaf caterpillar. (Apoderus tranquebaricus, F.) 

{Bombotelia jocosatrix, G.) [From jS.iS.I.] [From S.S.I.] 


Mango Leaf and Nut Beetles.— Of the leaf beetles, there are 
three having distinct habits of their own—(1) The leaf twisting 
weevil (Apoderus trcmqtiebaricus , F., fig. 226)—This is the commonest 
of the three and has the habit of twisting the mango leaves into 
a knot inside which the earlier stages of the insect are passed. This 
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its a medium sized reddish brown insect with a long neck- It is also 
noted on the country almond tree (Terminalia catappa). (2) A small 
leaf tip cutting greyish green weevil ( Eugnamptus (Deporaus) 
marginatus , P., fig. 228) with a long beak. (3) A minute leaf mining 
weevil (. Bhynchoenus mangiferce, M., fig. 229). In these cases the 
conspicuous leaf knots and folds can be picked and destroyed with 
the insect. Weevils can also be £ jarred ’ (infested branches being 
shaken) over pans of water mixed with kerosene. Insecticidal 
methods may not generally be found necessary. The mango nut 
weevil (fig. 230)— Cryptorhynchus mangiferce, M.).—-This is a short 
stout built ovoid dark brown weevil found inside ripe mango fruits 
generally inside the nut and sometimes burrowing into the pulp. 
It has a very wide distribution all over the tropics. The insect 
appears to be partial to certain varieties of mango and is not a 
serious pest. Life history and habits. —Tiny whitish eggs are laid 
just under the rind of the ripening fruit after an incision is made 
on the skin. The incision where the egg is laid heals up and for all 
outward appearance the fruit appears unaffected. The footless 
yellowish white grubs burrow their way through the developing 
pulp into the hardening nut. Pupation takes place inside the nut 




FTCi. 228 . -MANGO LEAS’ CUTTER 

WEEVIL. 

(Veroraus marginatus , P.) 

[From 8.S.I.] 


STG. 229 . —MANGO LEAS’ MINER WEEVIL. 
(Rhynchoenus mangiferce, M.) 

r From 8.8 J.] 
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in a pupal cell and the adult emerges cutting its way out through 
the latter. The life-history is found to occupy about 40 to 50 days, 
the whole development passing inside the nut. Though the insect 
develops inside the fruit the injury to the fruit pulp is not so very 
marked since the incision made for egg-laying and the narrow 
passage of the grub into the nut become closed up as the fruit 
ripens. It has not so far been found to attack any other fruit, 
preventive measures alone are possible in this case. The proper 
disposal of all refuse seeds and fallen mangoes, destruction of the 
weevil when seen in the garden and general cleanliness will go a 
great way in checking the pest. Among other beetles attacking 
mango are chafers (A.nomala spp.), leaf weevils ( Myllocerus spp.) 
and two leaf beetles (Chlamys spp.) reported from Travancore. 

Scales, Mealy Bugs, Hoppers, etc. —Mango trees, like various 
tropical fruit trees, are subject to numerous insects of the family 
Coccidse (scales and mealy bugs). These include armoured or hard 
scales, soft scales and mealy bugs. All these have the same habit 
of appearing in colonies on the tender parts of the plant, sucking 
the sap and affecting the vigorous growth and appearance of the 
different parts of the tree. The chief of these pests found in South 
Irdia are—(1) The mango leaf scale (Chionaspis vitis, G.), a whitish 
hard scale which covers tender leaves, turns them yellow and makes 
them fade (fig. 231). (2) The guava mealy scale (Pulvinaria psidii , 

M., fig. 238). This soft green scale which is a specific pest of guava 
occasionally covers mango leaves also ; the pale green insects and 
the whitish mealy egg sacs are often conspicuous. (3) The other 
soft scales found on mango include about half a dozen species of 
the well-known genus Lecanium (chiefly L . adersi , N., and L. mangi- 
feroe , G.). These cover the tender leaves and shoots and suck the 
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FIG. 232 , —MEALY BUG OK MANGO. 

{Phcnacoccus mangiferce t (?.) 

i i^eaf with injects, 2 Female enlarged, 3 Hale enlarged. 
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sap. (4) Mealy bugs chiefly (Phenacoccus mangiferce , G., fig. 232, 
and P. iceryoides , G., fig. 327). These two insects which are charac¬ 
terized by their profuse white mealy secretion, sometimes infest 
mango trees very seriously, covering fruits, tender leaves and shoots. 
(5) A jumping bug (Apsylla cistellata B.) occasionally infests tender 
leaves often producing coneshaped galls. (6) A small stink bug 
(Coptosoma nazirce , A.) is sometimes found on the tender shoots 
also. 

Control measures .—Scales and mealy bugs are persistent and 
perennial pests and are specially partial to fruit trees among culti¬ 
vated plants. As such, special attention should be paid to their 
control. In addition to the prompt pruning and destruction of 
badly infested shoots, contact insecticides suited to the different 
categories of these insects will keep the pests under control ; hard 
scales would need insecticides like rosin compounds, while soft ones 
and mealy bugs could be checked with such washes as crude oil 
emulsion, fish-oil soap, etc. It may also be added in this connexion 
that fruit growers have to guard against ants of different kinds 
which visit some scale insects for their sweet secretions and which 
also act as media in transporting these scale insects from tree to 
tree. 

The Red Ant {Fig. 88) {Oecophylla smaragdina , F.). —This 
notorious and very familiar ant is found on almost all fruit trees 
throughout the province and is a regular nuisance in orchards. It 
builds its leaf nest on the trees and moves about in long trains all 
over the tree branches. Though the insect does not directly cause 
any harm to the fruit tree, indirectly it creates a good deal of trouble. 
In the first place, it acts as a distributing agent of the different 
kinds of noxious scales and mealy bugs mentioned before from 
plant to plant and these sucking insects colonise themselves on the 
trees and start their injurious work. Secondly, the presence of 
the ant is annoying since it stings severely persons who disturb 
them. 

Control measures .—The radical control of this ant consists in 
destroying the nests by burning them with torches during night 
time. Another method would be to treat the nests either with 
calcium cyanide or B.H.C. or D.D.T. Contact insecticides may be 
sprayed on scale and mealy bug infested shoots visited by these 
ants and the trunks of trees can be banded with tar or a sticky 
paste to prevent ants going up the trees. 


Citeus (i Orange , Lime , Lemon , Pomelo , etc.). 

The important pests of citrus varieties grown in different parts 
of the province are, as in the case of mango, the boring larvae, leaf 
and bark caterpillars of sorts, scales, mealy bugs and mealy wings 
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and the fruit sucking moths; the others including leaf hoppers, 
plant lice, stink bugs, etc., are of minor importance or appear some¬ 
times only as sporadic local pests. 

The Citrus Stem Borer Beetles {Fig. 233-3),—These 
arr generally longicorn beetles belonging to the same group as 
the mango stfm-torer beetle and have the same habits. Over 
half a dozen species are known from different party of India, 
In (South India, two important species have been noted so far. 
One is a shining steel-blue beetle (Chloridolum alcamene , T.), 



FIG. 233 .— SOME CITRUS INSECTS OF SOUTH INDIA. 


1 The leaf miner ( Phyllocnistie ). 4 Fruit flies and fruit sucking moth 

2 The leaf butterfly ( Papilio ) and { Chcetodacu* and Othreis ). 

Aphis, 5 Bark borer (Indarbela). 

3 Stem borer beetles ( Chlorid - 6 Stink bugs and mealy wings. 

dolum and Chelidonium}* 





282 Handbook of Economic Entomology for South India 


This pest has been noted in Coorg, Wynaad and a few other 
places. The o+her a closely allied species (Cheliaonium cinctum , 
G.) found in Ghittoor, Salem and other tracts is a slightly bigger 
insect with a yellowish patch on each upper wing. Another one 
is a dark blue jewel beetle (Belinota prasina, Th.) which is also 
noted occasionally on mango. 

Control measures .—Same in the case of the mango and other 
tree stem borers. 

The Shoot and Bark Borer {Fig, 233 -5)—{lndarbela tetraonis, 
M.). —The borer in this case is a caterpillar which bores into the 
shoot and also into the bark. The adult insect, is a short stout 
built pale brown moth with wavy grey marks on the wings. The 
presence of + he pest on an infested tree is indicated by the winding 
galleries of powdery matter webbed together on ^he bark, and at 
the region of +he shoots, forks and other parts of the tree stem. 
The insect is occasionally serious. On citrus it is often bad in 
parts of Kurnool, Cuddapah and the Northern Circars. 

Life history and habits ,—The parent moth lays eggs under 
loose bark or in wounds on the same and the hatching caterpillar 
bores into the stem and bark ; it moves about in a gallery of pow¬ 
dered bark and silk, feeds on the bark and also enters the stem in 
some shoots. The caterpillar when full fed measures about an inch 
and a half in length and ha s a dirty pale brown color with the head 
region darkish. The stout short reddish brown pupa is also found 
in the larval gallery. The life history appears to occupy a fairly 
long period. The insect also affects other plants like shade and 
avenue trees such as Casuarina, Rain tree, Peltophorum, eto., 
together with another form Indarbela ^-notata W. 

Control measures .—The caterpillars may be picked up from 
the holes by hooked wires or a small quantity of a mixture of petrol 
and naphthalene can be injected into the hole by means of a syringe 
(fig. 234) or a small cotton wad dipped in CS 3 inserted into the 
hole ano the latter closed ; this will force out the larva which can 
be collected and killed. The bark of infested trees may also be 
sprayed with Paris green mixture ; in f his way, the larvae which 
come out for feeding at night are poisoned and killed. 

The Fruit Sucking Moths {Figs. 233-4 {c-k) and 235 a , 6.— 
Othreis {Ophideres) spp—These insects are examples of adult lepido- 
pterous creatures (moths) doing direct harm to a plant, since most 
moths and butterflies are only pests in their caterpillar stage. These 
are stout built moths having grey and orange colored wings with 
different markings in allied species and include chiefly the species 
of Othreis ; the moth punctures the ripening fruits and sucks 
up the juice. Unlike as in many other moths the feeding tube of 
these moths is well developed and provided with sharp spines to 
puncture the fruit surface. Fruits which are so damaged gradually 
begin to rot and drop down, in bad infestations, numerous fruit? 
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FIO. 234 .— BOBER SYRINGE. 

[From S.SJ .J 

are Tound dropped under each tree. A moth attacked fruit can be 
easily detected by the fine jet?- of juice which ooze out through fine 
holes when the fruit is squeezed. These moths have a wide distri¬ 
bution and serious damage has bean occasionally reported from 
orange gardens in the Ceded Districts and Northern Circars. Being 
nocturnal in habits, these moths visit the fruit at night and are not 
generally seen during the day. Of the species of fruit sucking 
moths noted in South India, two species -0.fuUonica and O.materna , 
—appear to be the common forms. Both the moths are large 
stout built insects with prominent upwardly direct ed palpi; the 
former has pale orange brown body with the fore wings dark 
greyish and the hind wings orange red with two black curved 
patches (see fig. 235); the other moth, 0 materna has upper wings 
pale greenish grey with pale white markings and the lower wing 
with a marginal dark band mixed with white spots and with a 
circular dark spot at the centre of the orange brown ground colour. 
The other moths occasionally found in company with these are 
Othreis audita , C., Galpe emarginata , F., and Anna coronata, 
F., etc. [see fig. 235 (a) & (6)]. 

Life history and habits .—The fruit sucking moth is found to pass 
its early stages on some wild plants growing in the vicinity of the 
orchards. The eggs are laid on these plants and the larvae hatching 
out feed on the foliage of these plants and enter the soil for pupa¬ 
tion emerging out as moths in due course. The larvae are stout 
typical sexniloopers with dark brown velvety body having a curious 
cryptic color and structural patterns ; usually there are one or more 
pairs of eye spots or ocelli, lateral spots of yellow or red and. a dorsal 
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hump on the last segment. A well fed larva is a stout and cylindri¬ 
cal creature reaching from 2" to 2-|" in length. This caterpillar 
has the habit when disturbed, of assuming a frightening posture like 
some sphinx caterpillars ; in this attitude, the hinder portion of the 
body is raised up, the head region curved round and the eye spots 
made conspicuous. The pupa is thick set and of a dark reddish 
brown colour. The pupation period generally occupies about a fort¬ 
night or twenty days. The larvse are frequently subject to the attacks 
of hymonopterous parasites. In some areas these moths have been 
noted to attack other fruits also like mango, guava, tomato, etc. 
The common plant on which the larvse of Othereis fullonica 
and 0. materna breed in the widely distributed creeper Tinospora 
cordifolia ; other host plants noted are Achyranihus , Quisqualis 
and Cocculus. 

Control measures .—The measures to check the moths consist 
chiefly in tackling alternate food plants in which the earlier stages 
are found, and preventing the moths from approaching the fruits 
by smokes and spraying deterrents on the trees; crude-oil emul¬ 
sion and fish-oil soap mixtures have been found effective for use 
in this manner. Moths are also sometimes trapped by sugaring, 
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light traps and by poisoned baits at night. In some localities in 
the N. Circars, the ripening fruits are covered with cheap baskets 
of bamboo matting to keep away the moth. 

The Citrus Butterfly — {Papilio demoleus , L.,fig. 233-2).— 
This leaf eating caterpillar is a very common insect enjoying a wide 
distribution. The adult insect is a beautiful black and yellow 
swallow tailed butterfly found flying about in most gardens during 
bright sunny weather. The caterpillar occasionally appears in 
numbers and defoliates the plants. In some of the submontane 
areas other species of Papilio* are also found attacking citrus 
plants of different kinds. 



FIG. 235 (6).-—FRUIT SUCKING MOTHS AND SOMES 017 TIIEIR ALLIES. 


Life history and habits. —Tho parent butterfly attaches seed like 
shining greenish yellow eggs singly on the tender parts of the plant, 
each egg hatches into a dark caterpillar which feeds on the foliage 
and gradually grows in size. In about a fortnight the larva changes 
to a deep green color, assumes a cylindrical form and measures about 
an inch and a half in length. The caterpillar changes into the 
pupa on the plant itself as a naked chrysalis attached to the plant 
surface by a fine silken girdle. In about ten days the butterfly 
emerges from tho chrysalis. Usually one life cycle occupies about 
a month though this might vary according to seasons. The eggs and 
caterpillars are found frequently subject to the attacks of small 
wasps and often clusters of white parasitic cocoons of a wasp 
(Apanteles) are found attached to dead caterpillars on the plant®. 


* P. polytes and polymnesfcor. 
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Besides citrus varieties, the insect breeds on some other rutacoons 
plants also ; it is found on Murrayia and sometimes on Bilva 
(Aegle). 

Control measures. —The prompt hand picking of the eggs and 
caterpillars will be found very economic if done promptly. In bad 
infestations in large areas, spraying with an arsenic compound will 
be found effective. The butterflies which are day fliers and easily 
identified, can also be caught and killed. The presence of the insect 
on the alternate food plants should also be watched. 

The Citrus Leaf Miner —(Phyllocmsiis citrdla , S., fig. 
233-1).— This is a tiny greyish moth, the small pale whitish 
caterpillar of which mines into young citrus leaves and 
produces, not only mines in them but also makes them 
curl, fade and often dry up. This damage is often bad and per¬ 
sistent in young gardens. Attacked leaves show the peculiar 
glistening irregular mines on the leaf surface and often the tiny 
caterpillar inside. This pest is found all over India. All the stages 
of the insect are passed on the citrus leaf itself, the pupa is found 
inside the mine. This insect is often a serious pest and demands 
prompt attention. First attacked leaves may be clipped or cleared 
of the caterpillar by rubbing, and, as a deterrent, the other plants 
may be given a ^pray with a repellent or insecticidal mixture. 

The other insects occasionally noted on citrus varieties are not 
very important and rarely become serious. These are mostly sucking 
insects like plant lice, mealy bugs, mealy wings, etc. These include 
(1) the citrus aphid (Toxcp-era citricidus K., fig. 233-2), a dark 
brown form, colonies of which are sometimes found clustered on the 
tender shoots, (2) scale insects and mealy bugs of different kinds. 
Among scales we occasionally find the hard scales Chrysomphalus 
ficus , A., fig. 236, Aonidiella aurantii, M. fig. 301, Parlcdoria zizyphus , 

L. the soft scales Lecanium viride , 6., L. hesperidum , L., and Sais- 

setia coffees , W., and the mealy bags Psuedococcns corymbatus , 

G. and Phenacoccus iceryoides, G. Very rarely have any of these been 
found as serious pests. The cottony cushion scale (.Icerya purchasi, 

M. ) an exotic insect recently noted on the Nilgiris, has also been 
found on orange and other citrus varieties on the .Nilgiris, (3) mealy 
wing (Aleurocanthus spiniferus , Q.), (4),, the jumping plant Psyllid 
(Diaphorina citri, K.) and (5) fruit sucking plant bugs—the green 
pentatomid (Vitellus orienialis , D.), the dark pentatomid (Gappoea 
taprobanensis , D., fig. 94-2) and the greenish brown coreid (Dasynus 
antennaius , K.). All these sucking insects can bo checked by 
preventive methods and in bad cases, by use of contact insecticides 
In speaking of scales and mealy bugs, attention may also be drawn 
here as before to the part played by different species of ants especially 
the red tree ant (Oecophyila) as scale and mealy bug distributors. 
Among minor leaf eating pests of citrus wo may refer to the small 
leaf, folding caterpillar of a tiny brown moth (Psoroszicha zizyphi , S., 
Sg. 237), the caterpillar of a small bluish butterfly ( Chilades laius, C.) 
and a thrips (T. nilgiriensis , R.). 
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few others including the red and green bugs of coffee ( Saissetia 
hemispherical T., and Lecanium viride, G.), Aspidiotus trilohitiformis , 
G., Mytilaspis pallida , G., and the wax scale Ceropiastes ; some of 
these have been referred to under mango. Prompt pruning of 
badly infested parts and spraying the rest with a contact 
poison will check these insects. The fruit flies attacking 
this fruit chiefly belong to a darkish brown species ( Ghceiodacus 
incisus , W.). The fruit moth O. fullonica and sometimes the cater¬ 
pillar of the castor capsule borer (Dichocrocis) also attack this fruit. 
A reddish brown capsid bug (. Helopdiis antoni , S., fig. 294), which 
is a specific pest of tea in the hill plantations is occasionally found 
damaging guava shoots in Coimbatore. 


Pomegranate (Punica granatum). 

The most important and specific pest of this plant is the fruit 
boring blue butterfly. Others include a few leaf eating caterpillars. 

Pomegranate butterfly— ( Virachola Isocrates, F.). — The 
caterpillar of this bluish brown butterfly bores into the ripening 
fruit, feeds on the seeds and allows the fruit to rot and fall down. 
Infested fruits generally show holes on the fruit surface often 
plugged by the anal segment of the caterpillar or its excretion. 
The insect is found everywhere and serious loss of fruits is caused 
in some places like Coimbatore, Northern Circars, Mysore, etc., 
figs. 239(l-5)-and 37. 

Life history and habits. —The parent butterfly lays s hinin g 
white eggs singly on the flowers or on the surface of tender fruits. 
The caterpillar, on hatching out of the egg, bores a hole into the 
fruit, and burrows into it feeding on the inner contents. The full- 
fed caterpillar is a dirty dark brown short and stout-built larva 
covered with a few short hairs and measuring about £" in length. It 
pupates either inside a damaged fruit or on the fruit stalks on the 
plant. Though it has been occasionally noted to attack other fruits 
like guava, apple, Sapindus , etc., it is generally found serious only 
on pomegranate. 

Control measures. —The method generally adopted is—cover¬ 
ing the developing fruits with paper or muslin bags to prcverlt 
egg laying by the butterfly; this will be found advantageous 
especially with varieties which yield large sized fruits fetching 
a good price. The destruction of all badly damaged fruits and 
collection of the butterfly when possible will also help in the control 
of this pest. 

The caster capsule borer ( Dichocrocis , fig. 159-2) is occasionally 
found boring this fruit also. 

19 
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FIG. 239.— SOME pomegranate insects OF SOUTH INDIA. 
1 to 6. The fruit borer (Virctchola). 

6 to 8. Hairy caterpillar ( Euproctis). 

9 to 11. Slug caterpillar (Parasa). 

12 and 13. Mealy bug ( Pseudococcus ). 
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The leaf eating pests chiefly include some of the caterpillars 
affecting castor, viz., the castor slug (Latoia lepida , C.), the red 
tussock caterpillar (Ewproctis fraterna , M.) and the semilooper 
(Achoea janata, L., fig, 159-4); the last is not so common as the first 

two. 

The bug pests include the scales (Aspidiotus cinerea G.)* 
(Hemichionaspis thoeae, M.) one or two mealy bugs which affect the 
fruit stalks and cover the fruit also ( Pseudococcus lilacinus, G., 
fig. 240 being the chief species) and a mealy wing (Biphonimus 
finitimus , S.), the bluish black nymphs of which are often found in 
numbers on the foliage. The scales, mealy bugs and mealy wings 
can be easily controlled by contact spraying. 

Two fruit sucking plant bugs (Jurtina indica } D., and Halyo - 
morphapicus IT) have been noted doing some harm to this plant in 
some places. 

The caterpillar of coffee borer (Zeuzera) is sometimes found 
as a borer in pomegranate stem in parts of Malabar (fig. 293). 

A bag worm Pteroma has been noted in Travancore feeding 
on pomegranate leaves. 

The longicorn beetle (Olen&campius bilobus , E 0 ) has been noted 
on pomegranate in parts of Salem. 

Gbape (Vitis vinifera ). 

The insect pests of the grape vine crop in the different parts 
of the province, especially in the important grape growing areas like 
Krishnagiri, Penukonda and Pindigul tracts include some beetles, 
leaf eating caterpillars, thrips, white ants and scales. 

Beetles. —Of the beetle pests, the most important is the grape 
vine flea beetle (Scelodo?ita strigicollis , M\, fig. 241) a specific pest 
of this crop in many parts of India. It is a small active coppery 
brown beetle about l" long belonging to the group of flea beetles ; 
in bad attacks, numbers of the beetle feed on the tender shoots 
and leaves and cause substantial damage to the vines. They may 
be collected with nets and traps and, in bad cases, a stomach insecti¬ 
cide may be sprayed. DDT & BHG sprays effectively control this 
pest. In some cases, the vines are badly defoliated by night feeding 
cockchafer beetles—the chief species noted so far in South India 
being medium sized brown ones ( Adoreius lasiopygus , B. fig. 242. 
A. bengalensis B. and A. versuius , BL). Such beetles can be trapped 
by lights at night and controlled by stomach sprays. Another beetle 
pest found on grape vine is the vine girdler (Sihenias grisator E., 
fig. 243). This insect is a medium sized stout built longicorn beetle 
with strongly developed mouth parts. It has the peculiar habit 
of ringing the vines and often killing the same ; in some gardens 
very serious damage is caused by the beetle cutting off some of the 
main vines. The early stages of the insect are passe I on the girdled 
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FIG, 241. —GRApE PLEA BEETLE* 
(Scclodonta strigicollis, M.) 
Natural and magnified^ 


[From SJS»l^ 
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FIG. 242. -GRAPE VINE CHAFER. 

[Adoretuslaaiophygus B.) 


[From S.S.I.] 


branches in which the eggs are laid by the beetle after ringing 
the bark. Control measures include destruction of the ringed 
branches and collection of the beetles when found. This beetle 
also attacks Erythrina , mulberry and garden shrubs and creepers 
of different kinds. In parts of Mysore and Coimbatore, the common 
dark brown ground beetle ( Gonocephaium dep v essum, F.) similar 
to one in fig. 204, is sometimes found doing damage to tender 
vines. 




Insects affecting Fruit Trees—Grape 


295 



FIG. 243. —'VINE GIRDLER BEETLE. 
(Sthanias grtmtor , F.) 

1 Attacked stem and 2 to 6 stages of inaeofc. 


Caterpillars .—These generally include the stout sphingid {Hip- 
potion celerio , L.) the larva of a stout red and brown hawk moth, 
a leaf rolling pale green caterpillar (Sylepta lunalis , G.) the adult 
of which is a brownish moth with the wings having wavy patterns, 
and a very small leaf mining caterpillar (Phyllocnistis toparcha , L.) 
the larva of a very small grey brown moth. None of these insects 
generally assumes serious proportions. They can be easily hand¬ 
picked or controlled by stomach sprays when necessary. In Mysore 
the caterpillar of a plume moth (Oxyptilus regains , M.) has been 
found boring into the berries and causing some injury. 


A 
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Grape-Thrips. —The tender foliage of grape is in many places 
affected by thrips which lacerate the tissue, suck up the juice and 
make the leaves fade and dry, fig. 244. The grape thrips (Rhipip- 
horothrips cruentatus , H.) is specific to grape though found on other 
plants like roses, country almond, etc. (fig. 97-2). The pest can 
be easily checked by tobacco dusting or spraying. 


—DAMAGE BY GBAPE THBIPS 

(Rhipipkorothrips.) 
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Termites (Odontotermes sp.).-—These cause damage to newly 
planted setts of grape vine in notoriously white ant infested areas ; 
whole vines are often hollowed out and the tender shoots killed. 
Dipping of setts in crude oil emulsion DDT & BHC or tar water 
and mixing crude oil emulsion with the irrigation water will give 
relief. 

Scales .—Occasionally the vines are covered by small pale grey 
hard scales (like Aspidiotus latanice , S., and A . cydonice, C ., fig. 245) 
and soft scales (like Lecanium longulum, D., and Pulvinaria maxima , 
G., fig. 324). These can be checked by contact washes. 



FIG. 245.- SCALES ON GRAPE VINE. 

(Aspidiotus cydoniae t C.) 

1 Infested vine. 2 Seale enlarged. 


Banana (Musa spp.). 

The various varieties of the banana crop grown all over the pro¬ 
vince have not so far been found to suffer from any serious damage 
though some insects are generally found feeding on the plant. These 
chiefly include leaf eating caterpillars like the castor slug (Latoia 
lepida, C.) ? the tobacco caterpillar (.Prodenia litura , F.) and the black 
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hairy caterpillar noted on castor (Pericallia ricini f F. ? fig, 159-1, 
3 & 7). The author has recently noted a nettle grub caterpillar 
(Miresa decadens, W.) feeding on banana foliage and causing some 
damage in parts of Malabar. It is quite different from the castor 
slug though it may be mistaken for the latter ; the moth is grey 
brown with a golden velvety bloom all over the body surface. 
A small bag worm—psychic! ( Kophene cuprea , M.) has been noted 
feeding on the foliage in parts of the Coromandel Coast. These leaf 
pests are easily checked when in numbers by mechanical methods 
alone. The notorious banana borer weevil (Cosmopolites sordidus , 
G., fig. 246) which has a wide distribution all over the tropics has 
been noted in Malabar, Tinnevelly and Ganjam till now ; but no 
serious damage has been noticed so far. It is a difficult pest to 
check and only preventive methods are feasible. Infested suckers 
should not be used for propagation. 
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Minor pests of banana include a small transparent whitish lace¬ 
wing bug ( Stepkanitis typicus, D., fig. 247), one or two species of 
spittle bugs (chiefly the red and blue Phymatosteiha deschampes , 
L.), a few scales (Aspidiotus destructor , fig. 269, A. cyanophylli, 
8., and Lecanium discrepans , G., fig. 248) a capsid bug Prodromus 
subviridis , D. and a species of thripa often becoming sporadic 
in Malabar (Heliotkrips Jcadaliphiia , R.). Sometimes the scales 
are found on the fruits also. Colonies of plant lice (chiefly the 
species Pentalonia nigronervosa , C.)are sometimes found on tender 
banana leaves. No fruit fly has till now been noted on banana 
in this province, though such a fiy is recorded from Burma. 



FIG, 247. —BANANA LACE-WING BUG. FIG. 248. —SOFT SCALE ON BANANA. 

{Stepkanitis typicus , D.) (Lecanium discrepans, Gr.) 

[After Distant.] 1 Scale on fruits. 

2 and 3 Scales in different stages. 


Melons. 

The chief insects on melons of different kinds are those found on 
Cueurbitaceae, especially pumpkins, cucumbers, and gourds ( see 
page 250). Among these the fruit flies are the most important. 


Fig. 

The important pests of cultivated fig are—(1) a stem boring longi- 
corn beetle (Olenecamptus hilobus , F., fig. 249), a slender pale 
whitish insect with long antennae ; the whitish grub of this creature 
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FIG. 249.*~»ETG STEM BORER BEETLE. 

(Olenecamptus bilobus , F.) 

a, b <S? c Stages of grub, pupa and adult. L d Borer in stem. 

[From I.E's Bpt . 1920. J 
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bores into the stem like the stem borers on mango citrus, etc. The 
same remedies have to be adopted as against the borers on mango. 
(2) Leaf-eating caterpillars of different kinds including (a) a 
small whitish wild silkworm (Ocinara varians , W.) the caterpillar 
of a pale whitish moth, fig. 394, ( b ) the hairy caterpillars ( Perina 
nuda , F., and Hypsa ficus, F., fig. 250) and (c) other leaf eating 
forms {Phycodes radiata, 0., fig. 251, Margaronia slolalis, Q.,Glyphodes 
phybalis, W. and Selepa celtis , M.). These can be checked by 
mechanical methods or stomach sprays, (3) some scale insects and 
mealy bugs (Saissetia olece , B., Aspidiotus cydonice , C., Pseudococcus 
lilacinus , 0., Lecanium ramaJcrishnce, G., fig. 252) and ( Leucaspis 
riccae , P) are occasionally found on the shoots and stems, but very 
rarely in a serious condition, (4) a dark giant thrips ( Gigantothrips 
elegans, Z.) is usually found on the tender foliage causing the 
leaves to curl and fade. The infested leaves can be clipped and 
an application of tobacco dust given. In some species of fig 
(especially Ficus glomerata) the leaves are often badly galled by 
some psyllid bugs—chief being Pauropsylla depressa , 0 and 
Dinopsylla grandis, C. Some of these psyllid galls are very 
characteristic plant malformations (fig. 34). The grasshopper 
(Poecilocerus pictus , F) has been noted as a minor pest on fig in 
Ceded districts. The Spittle bug ( Oosmocarta niteara , D; is found 
occasionally in South Canara. 



FIG. 250. -FIG HAIRY CATERPILLAR AND MOTH. FIG. 251. —-FIG LEAF ROLLER. 

{Hypsa ficus, F.) {Phyc&des radiata , O.) 

[From S.S.I .] [From S.S.I.] 



FIG. 252,- —SCALES ON I'TG SHOOTS. 

(Lecanvum ramahrishncs, GL) 

Jak an 13 Bread Fruit trees.* 

Of these two trees, it is the common jak (A. integrifolia) which 
is subject to important pests. These include— 

(1) Shoot borer —the larva of a whitish brown moth with 
greyish patterns on the wings Margaronia ccesalis , W., fig. 253. This 
reddish brown caterpillar bores into the tender shoots and developing 
fruits and causes substantial damage in many places such as Malabar, 
Godavari, etc, 

* AHocarpus app. 
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(2) JaJc bud weevil (Ochyromera artocarpi , M.).—This is a 
small grey brown weevil, the small whitish grubs of which bore 
into the tender buds and fruits, fig. 26. This insect is found all 
along the Western Ghats and parts of Mysore. Only preventive 
measures such as the destruction of all infested and fallen buds and 
fruits, and collection of weevils when found are possible. 

(3) Scales and mealy bugs ,—A wax scale (Ceroplastes rubens , 
M., fig. 254) sometimes covers the leaves ; the tender shoots and 
buds of both jak and bread fruit tree are often covered by white 
masses of mealy bugs (chiefly I eery a cegyptiaca , D. and Pseudococcus 




FIG. 253. -JAK SHOOT BOKEH MOTH. 

{Margaronia ccesalis , W.) 

[FromS.SJ.] 


EIG. 25 i.-WAX SCALE ON JAK. 

(Ceroplastes rubzns, M.) 

2 & 3 Female scales enlarged. 
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corymbatus, G.) attended by swarms of ants. In parts of Mysore 
yy 0I S> a small dark scale (Aspidiotus triglandulosus, G.) covers 
the *oliage and does some harm. In all bad eases, pruning and 
spraying with contact insecticides may be adopted. 

(4) Jak spittle bugs .—One or two species of these insects 
occasionally appear in swarms on the tender shoots and foliage and 
allow the leaves to curl up ; the common forms noted are small 
creatures (species of Ptyelus and Clovia , fig. 255) but in Coorg and 
parts ot feouth Mysore a fairly large sized spittle bug reddish in 
colour ( Uosmoscarta relata , D., fig. 256) has been noted on iak in 
swarms covering whole branches with its frothy secretion. 



FIG. 255. —-SPITTLE INSECT 
ON JAK. 

{Clovia lineaticollis , M.) 


FIG. 256. —LABGE SPITTLE BUG OF JAK. 

(Cosmoscarta relata, D.) 

[From &.SJ.] 


_ ( 6 ) Jalc aphid (Greenidea artocarpi, If.).—This is a plant louse 
specific to jak attacking the tender parts; it is a large form with 
long hairy cornicles. A shining black longicorn beetle (Glenia 
belli, G.) has been recorded as a stem borer of Jak in South India 
by Beeson. 


Sapota (Achras sapota ). 

Very rarely have insects caused any serious damage to this crop 
so far, though it is possible that the mangohopper and some scales 
and mealy bugs are potential pests. Now and then some leaf 
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eating caterpillars, both smooth and hairy, are also seen on the 
plants but not as pests. A boring caterpillar Nephopteryx ugrap - 
hella , R., has been recently noted to do some damage to the buds and 
tender shoots in Coimbatore. Mealy bugs ( Pseudococcus spp.) 
also occur as minor pests. 


Wood apple.* 

The only noteworthy pest so far noted causing appreciable 
damage to this tree is a slender brown caterpillar—the woodapple 
borer (Euzophera plumbei fasciella, H.) attacking the fruits. 
The castor slug (Latoia lepida , C.) which occasionally attacks the 
foliage and another small moth caterpillar (Argyroploce illepida B.), 
are minor pests. 


JujUE.f 

Both the wild and cultivated varieties of this fruit tree are subject 
to the attacks of a few insect pests. Of these the important ones 
noted are—(1) The fruit boring caterpillar (Meridarchis scyrodes , M.) 
the reddish larva of a small dark brown moth ; the wild fruits 
are particularly subject to this pest and a good percentage of these 
are bored. 

(2j The Ber fruit fly (Carpomyia vesuviana , B., fig. 258).— 
A small black spotted fly with banded wings ; this is a specific 
pest of this fruit and is, in fact, the most important pest of both the 
wild and cultivated varieties. The usual remedies against fruit 


FIG. 257. -ZIZYPHUS HAIRY CATERPILLAR. 

(Thiacidas postica , W.) 
(Caterpillar, pupa, male and female.) 


[From I.M. Notes ] 



h.EjEs—20 


* Feronia elephantuiiu 
f Zizyphus jujuba. 
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flies can be adopted for both the boring caterpillar and the fly. 
Raking up the soil round the trees is reported to destroy the pupal 
stages of the latter. The fly is generally parasitised by braconid 
wasps. 

Those of minor importance include the following :—A grey brown 
hairy caterpillar ( Thiacidas postica, W., fig. 257) is often found in 
swarms on the foliage. The small fleshy green larva of a blue 
butterfly (Tarucus theophrastus , F.) also breeds on the leaves but 
is never serious. The insects attacking the shoots and foliage are 
a few beetles including a large yellowish grey weevil (Myllocerus 
transmarinus , H .) and a small spiny leaf beetle (. Platypria andrewesi , 
W.); scale insects (Geroplastodes cajani, M., and Pulvinaria maxima 
G.) small cowbugs lace wing bugs on the tender foliage and a 
tube constructing spittle bug ( Machoerota ). Of these, the scales 
sometimes cause appreciable damage. 

Custard Apple.* 

The shoots and fruits of this plant have been found subject to 
the following insect pests. (1) mealy bug (chiefly Ferrisiana virgdta, 
0., fig. 218) ; these sometimes completely cover the shoots and 
fruits, (2) fruit boring moth caterpillar (Heterogr aphis bengalella, H.), 
(3) fruit flies (chiefly Ghcetodacus zonatus S.). The caterpillar of 
a small moth (Pyroderces falcatella s St.,) is occasionally found on 
custard apple. 


JAMBU.;f 

Very few insects affect this tree seriously, though leaf weevils, 
caterpillars, mealy wings, jumping bugs, thrips, etc., are occasionally 
found on it. Fruit flies (chiefly Bactrocera correctus , B.) attack the 
fruit. A small weevil (Balaninus O-album) is found on the fruits. The 
greenish caterpillar of a purple winged moth (Garea subtilis , W., 
fig. 259) attacking the leaves is a specific insect of this tree ; this 
caterpillar has the anterior part of the body conspicuously swollen. 
The mealy wings (Dialeurodes eugenics, M.) and the Psyllid jumping 
bug (Trioza jambolancs, C.) hardly cause any serious harm though 
they produce malformations of the shoots and foliage. 

Other insects occasionally noted on this tree include a long 
tailed species of thrips (Leeuivenia Icarnyi , R.) the caterpillar 
of the moth Bombotelia delatrix G., and the leaf rolling caterpillar 
of the moth Argyroploce aprobola noted on mango; this last 
occasionally causes some appreciable harm. 

Tamarind (Tamarindus indicus .) 

Scale insects and mealy bugs of different kinds often cause 
some damage to this tree—especially to the tender shoots and 
fruits which are literally covered with these insects during certain 


* Auona squamosa, 
t Eugenia jambolana. 
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seasons. These include both hard scales (Aonidiella orientalis , N., 
A. tamarindi, G., and Saissetia olece B., fig. 260) and mealy bugs 
(Pseudococcus lilacinus, C., and P. corymbatus, G.). The curious 
crab caterpillar found on redgram —Stauropus alternus , W., fig. 137, 
is sometimes noted on tamarind foliage but only as a minor pest. 
Bag worms (chiefly Chaliodes vitrea , H., and Pteroma plagiophelps , 
H .) are occasionally found damaging the foliage also. Sometimes the 
pomegranate butterfly (Virachola isocrates , F., fig. 239) is also found 
breeding inside the fruit. Inside ripening fruits a stout legged 
dirty brown bruchid beetle (Pachymerus gonagra , F., fig. 340) is also 
found, though this insect is generally seen only on stored tamarind. 

. Cashew.* 

Insects visiting this tree have been so far found to do harm only 
to the different parts other than fruits and these are mostly sap 
sucking forms. These include (1) the red banded thrips (Seleno- 
thrips rubrocinctus, G., fig. 97-3), which is the notorious Cacao 
thrips o f Ceylon and other tropical regions ; in parts of 
Korfch Malabar id is occasionally found doing damage to tender 
leaves and flowers by sucking the sap and causing them to fade, 
another species (Bhynchothrips raoensis , ft.), is noted with this 
pest in parts of Malabar, (2) the active reddish brown plant bug 
(HelopeMis antoni, S., fig. 294) which is a well known pest of tea, and 
which attacks the tender shoots, and (3) two scale insects the 
wax scale (Ceroplastes floridensis, C.) and the soft scale (Lecanium 
latiopereulum , G.,) the former is sometimes bad. Of other pests, the 
leaf eating caterpillar of the wild silk moth (Cricula irifenestrata , H. 
fig. 261)—a stout reddish brown hairy caterpillar, is occasionally 
found in swarms on this tree and on Garyea arborea in different areas 
along the West Coast; the golden yellow hairy and spiny silken 
cocoons of these caterpillars are sometimes found in masses on the 
tree branches. The leaf mining caterpillar of a small moth 
(Acrocercops syngramma , G.) often causes pale white leaf blisters 
making the leaves curl up. Occasionally pretty little long snouted 
dark weevils (chiefly Apion amplum , F.) are found nibbling the 
shoots, fig. 262. The longicorn beetle stem borers Plocaederus 
ferrugineus , L. and Prionoma atratum , G., have been noted on 
this tree in parts of Cochin, Travancore and Tanjore. 

Miscellaneous Fruit Trees. 

Country almond (Terminalia catappa ).—This tree is not subject 
to any serious pests. Among those noted on it are (1) the leaf twist¬ 
ing reddish brown weevil (Apoderus tranquebaricus y F., fig. 226); 
the eggs and developing stages of this insect are found in curious 
knots made of the tender leaves of this tree, which are easily noted 
on infested trees ; the insect is also occasionally found on mango, (2) 
the grape thrips (Bhipiphorothrips cruentatus y H.) is found on the 
tender parts, and (3) scale insects (chiefly Saissetia nigra , N. and 
S., hemispheriea T., figs. 308 and 290.) 


H.E.Ei— 20a 


* Anacardium occidsntale. 
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Nelli (Phyllantlms emblica). —Tho insects found on this tree 
include (1) mealy bugs of different kinds (. Pseudococcus spp.) cover¬ 
ing the tender parts, (2) a bluish metallic green plant bug (Scutellera 
nobilis, F.) which sucks the fruit—noted only in parts of the Nor¬ 
thern Circars, and (3) a small leaf rolling moth caterpillar of very 
minor importance ( Gracillaria acidula, M.). An aphid ( SetapKis 
bougainviUice , T.) and a mealy wing have also been noted on the 
garden species of phyllanthus in different localities. 

A specific post of this tree is a gall forming caterpillar of Therevid 
moth ( Betousa siylophora , S.) common in the ceded districts and 
northern, Circars. 

Pine apple (. Ananas sativiis). —No insect pests of any importance 
have been noted on this crop in Southern India ; but the pme apple 
mealy bug (. Pseudococcus bromilice , B.) was noted on- one or two 
occasions by the author in Malabar. 

Mulberry {Morns sp.).—Tho only important pest of this crop, 
which is generally grown for silkworms in parts of Mysore and Ivol- 
logal, is the stem girdling beetle. (Sihenias grisalor , E., fig. 243) 
already noted under grape vine. The mealy bug pest (Tukra) of 
Northern India has not been noted till now. 

Boel or Bilwa (Aegle marmelos) .* — In Southern India this plant 
is cultivated more for its foliage for use in worship than for its 
fruits. The leaves and shoots are very often badly infested by the 
green coffee scale (Lecanium vivids, G.). In some places a small 
black shining flea beetle (Clilea indica , J.) and its yellowish 

white grubs seriously defoliate this tree, fig. 89-2. The citrus butter** 
fly {Papilio demohus, E.) is also found breeding on this plant but 
does not affect it seriously. 

Papaya (Carica papaya). —No pests have been noted on this 
plant till now. 


Apples, Pears, Peaches, Plums, etc. 

These fruit plants of the temperate regions are grown to some 
extent only on the hills and on the Mysore plateau in Southern 
India. The insects noted on all these are more or less similar,. The 
chief of those noted so far include plant lice, scales and fruit flies. 
The plant lice include two forms—one, the notorious woolly blight 
(Schizoneura lanigera , H., fig. 263) which is apparently an introduced 
pest, and which is often serious on apples on tho bills, and another 
(Dilachnus krishni , G.). Hard scales espedaily (. Aspidioius cydoniae 
C., fig. 245) are sometimes found on introduced stalks of apples, 
peaches, etc. Loaf weevils (generally Myllocerus subfaciaius, G, 
and M. maculosus , D.) are found occasionally, but are of minor 
importance. Of some importance are the fruits flies (Chaetodacus, 
spp.) which attack peaches, plums, perisimmon, etc. The two 
notorious exotic pests cottony cushion scale (Icerya purchase M) and 
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FIG. 263.- WOOLY BLIGHT OF APPLE. 

(Schizoneura lanigera , H.) 

[After Mariatt .] 

the San Jose Scale (Quadraspidiotus perniciosus, C.,) have also been 
recently noted on apples, peaches, etc., in parts of Mysore and 
Nilgiris (figs. 73 and 74). The woolly blight, the fruit flies and the 
scale pests should receive prompt attention in the case of these 
exotic fruit plants and in importing stocks from outside the country, 
care should be taken to see that only post-free material is brought in. 
The parasite Aphelinus mali is being tried as a natural enemy in 
some places with very encouraging results. 

PESTS OF PALMS. 

The important palms of economic importance in Southern 
India are the coconut, the palmyra, the areca and tho date palm ; 
of these, the two former are chiefly subject to the attacks of some 
important insects. 

Coconut. 

The most important of the insect pests of coconut are the rhini- 
ceros beetle (Oryctes rhinoceros , L.), the palm weevil {Rhyncho- 
phorus ferrugineus , F.), and tho black headed caterpillar 
(Nephantis serinopa , M.). All others are of minor importance 
though occasionally some of them appear as sporadic local pests. 

The Rhinoceros Beetle {Oryctes rhinoceros, L., fig. 264, a, b, c.) 
—This is a stout built black insect belonging to the group popu¬ 
larly known as cock-chafer beetles. It is elongate and cylindrical 
and measures about an inch and a half to two inches. The body 
above is smooth and shining black, while the ventral side is brownish 
and hairy ; it has well-developed wings and can fly long distances. 
On the face the beetle has a pointed horn which is longer in the male; 
the insect is therefore called the rhinoceros beetle. It has a very 
wide distribution, being found all over peninsular India especially 
along the coastal areas, Ceylon and the Indo-Malayan regions. The 
beetle causes harm by boring into the unopened tender fronds, 
biting the fibrous portions, chewing the juice from the fibrous 
material and throwing it out as a dry fibrous mass ; this mass is 
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FIG. 264.- PALM BEETLES AND THE IB STAGES. 

A, B & C.—The Rhinoceros beetle (Oryctes rhinoceros, L.) and grub. 

X, 2, 3 & 4,—The Red palm weevil (Ehynchophorus ferrugineus F.), grub and cocoon. 

commonly seen in the burrow made by the beetle. The injury thus 
Caused, to the young fronds is seen clearly as a series of holes on the 
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fronds when they open out; this is the characteristic outward 
indication of an infested tree. When the growing point is cut, as it 
sometime happens, the tree suffers seriously and in some cases* 
dies off. The damage caused by the beetle is more serious in the ease 
of young trees. 

Life history and habits.— The early stages of the beetle are 
genarally passed in manure pits and decomposing vegetable matter 
chiefly dead palm trunks; they are not usually found in healthy 
palm trees. The oval white seed-like eggs are laid singly in decom¬ 
posing cattle or other manure, and these hatch into active small 
wriggling pale yellowish white grubs in about 8 to 20 days with 
great variations. The just hatched grub is about J" long and has 
the three pairs of thoracic logs. These larvae feed on the 
manure and in the course of about feiir or five mouths each 
grub grows into a stout fleshy creature measuring about 
3^" to 4", the head is brownish and the body, except at the tail 
end which is dark, has a dirty white appearance with the body 
segments wrinkled. In its natural position it is always curved 
up venti ally. The full fed grub constructs a pupal chamber made 
of soil and excreted matter and changes into the pupa and 
remains a foot under the soil. The pupal period varies from 
twenty da\ s to two months. On emerging from the pupa the 
beetle flies away to the nearest palm trees and starts its damag'ng 
work. One generation from egg to adult ordinarily occupies about 
ten months to a year. Besides coconut, the beetle has been found 
to attack Palmyra also; it has also been found occasionally on 
the date and sago palms. Rarely the creature is also found boring 
into Aloes, Pineappl >, Sugarcane and Screw-pin© stems. Infestation 
of trees though p uennial is found to be severe during the rainy 
months. The beetle is a night flying creature and is often attracted 
by lights. 

Control measures. —-Both preventive and direct control measures 
can be adopted, but the former will be found more radical and 
economical. The preventive methods chiefly consist in tackling 
the breeding places of the beetle and destroying the early stages 
of the insect such as eggs, grabs and pupse. Manure heaps and 
pits in the vicinity of gardens where the insect often breeds 
should bo periodically examined and the grubs destroyed. Crown¬ 
less trunks and dead trees shoul I be cut and dried ; else the bee.le 
will brood in them. As direct methods of control, the commonest 
one in vogue in many areas is the practice of examining all the 
trees periodically and extracting the beetles with a barbed iron 
hook or wire and the holes filled with sand to prevent further 
attacks. There ar3 various other local pra dices which are mostly 
of doubtful value and cannot compare in economy or practicability 
with those suggested above. Occasionally another beetle with 
curious head and thoracic horns in the male (Xylotrupes gideon. L.) 
has been noted in Malabar on coconut in company with the 
rhinoceros beetle. 
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The red palm weevil (Bhynchophorus ferrugineus , F., jig. 
264-1 to 4).—'This insect is a reddish brown cylindrical weevil with 
along prominent curved snout. This £3est, like the rhinoceros 
beetle, also enjoys a wide distribution ail over this province and 
Ceylon, though in the Indo-Malayan regions, similar weevils noted 
belong to different species. Unlike the rhinoueios beetle the adult 
weevil is incapable of causing any direct damage to the tree, 
especially because its mouth parts are rather weak and not adapted 
for work like the former ; on the other hand the early stages of 
the w T eevil are passed on the palm and the damage caused to 
the tree by the weevil larvae is often very serious. 


Life history and habits .—The whole life history of the insect is 
spent on the palm tree itself unlike the rhinoceros beetle. The 
mother weevil first scoops out a small hole by means of its snout on 
the soft tissues of the tree and lays inside it an oval whitish egg ; 
in this way it lays numerous eggs each in a separate hole. The eggs 
hatch into soft whitish grubs ; these have the head reddish and the 
body pale yellowish white ; they are footless moving by muscular 
contractions of the body, and appear as mere lumps of moving flesh. 
The larvae feed om the soft tissues of the tree and often cause very 
severe damage, especially "when a number of them bore into the soft 
growing parts. When full fed, each grub measures about an inch 
and a half or two in length and becomes yellowish in colour ; before 
pupation, the grub constructs an elongate oval cylindrical cocoon 
over its body with fibrous matter and then changes into the pupa. 
The adult weevil emerges from this cocoon ad the end of the pupa¬ 
tion period. The male weevil has a tuft of hairs along the dorsal 
surface of the snout while it is absent in the female. 

The insect has been noted on all palms hut not so commonly on 
the coconut palm as the rhinoceros beetle. It is common on the 
date and sago palms. The weevil is attracted to the trees by the 
smell of palm juice which flow r s as a result of wounds caused to 
the soft parts in various ways—both human and other agencies. 
It is said that trees commonly tapped for liquor are more subject to 
the attacks of the weevil. Dead palms also attract the creature. 


Control measures .—In this case also, the measures of control 
should be devised chiefly in the direction of preventing the insect 
getting access into a tree for egg laying. All scars or wounds and 
exposure of the soft parts of a tree should be avoided or properly 
treated ; dead, headless and felled trunks or stumps of trees w 7 bich 
allow the pest to breed should be properly disposed of. Wherever 
possible, the grubs should be removed from the infested trees and 
the wounds dressed up with some repellent drug like tar or phenyl 
water mixed with clay. It is very difficult to save a tree wdierein the 
grubs have gained deep entry and are sufficiently protected from 
external disturbances, 
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The Black Headed Caterpillar (Nephantis serinnpa M, ? 
fig. 265).—In many parts of Southern India, next to the 
rhinoceros beetle, this caterpillar is found to be a very important 
pest of the coconut palm. It is a slender elongated pale grey 
caterpillar with a blackish head (hence its name) and is the larva 
of a medium sized moth with uniform pale whitish upper wings. 
Though it is found chieHy along the sea board tracts especially 
of the West Coast, it has also been noted in different interior areas 



FIG . 265. -BLACK HEADED CATERPILLAR OP THE COCONUT PALM. 

(Nephantis serinopa, M.) 

Attacked frond, stages of insect and parasite (Bethylid). 

like Coimbatore, Salem, Tiruchirappalli, etc. It is a well known 
pest of coconut in Ceylon also. The caterpillar lives on the under 
surface of the leaves in galleries made of silk, and excreted matter, 
and feeds on the green tissue of the leaf, this kind of injury by 
numerous caterpillars causes the foliage to dry up and when many 
fronds are similarly affected on a tree, the latter suffers consider¬ 
ably, and the output of nuts is subsequenity reduced. Infested 
trees are easily recognized by the dried up patches in the fronds 
and the gradual drying up of these parts. 

Life history and habits .—The moth lays small batches of scale 
like eggs along the underside of the leaf, especially near the old 
larval galleries. On hatching, the caterpiller starts feeding on the 
green matter of the leaf and at the same time constructs the usual 
gallery made of silk and frass inside which it generally remains. 
The caterpillar grows to about au inch when the body assumes the 
pale greyish green color with the black head f it chang s into a 
brownish pupa inside the same gallery from which the whitish 
moth emerges at the end of the pupa ion period. During certain 
years the pest causes serious damage to coconut plantations ; it has 
been so along the West Coast for the past many years. The pest is 
found on palmyrt palms also* The insect is found subject to the 
attacks of pome natural enemies chiefly wasps—the more notewrrty 
of these are a braconid (Microbracon serinopce , Ram.), an :iasmid 
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(j Elasmus nephantidis , B.), a betlylid {Perisierota nephanlidis > 
M.) and an eulopbid pupal parasite (Trichospilus pupivora , F.). 
During eertair seasons these parasites play some active part in 
controlling the caterpillar pest. 

Control measures .—Prompt cutting and burning of the first 
attacked fronds is the best remedy. But in carrying out control 
measures of this sort to successful ends, a concerted effort of all the 
garden owners is necessary. As some of them were not quite 
willing to co-operate, legislation in the shape of the Pest Act was m 
force on the West Coast for a few years until the pest was brought 
under some check. This method of control was augmented to a 
considerable extent by utilising the help of its natural enemies. Of 
the number of parasites recorded on the larval and pupal stages 
of the pest, the larval bethylid wasp Perisierota nephanlidis — and the 
eulophid— Trichospilus pupivora- —attacking the pupae were found 
easily rearable under laboratory conditions, the latter on alternate 
hosts also. These were multiplied in numbers in temporary 
field laboratories established in the midst of the infested area 
and released wherever necessary. The results have been uni¬ 
formly convincing and this method of biological control is, therefore, 
being extended with success to +he other parts of the Presidency. 
The beneficial effects of the colonised parasites have been so re¬ 
markable that even the mechanical method of cutting and destroy¬ 
ing the affected leaves is being dispensed, with, in some cases. 

Other Insects.— Among other leaf eating insects of coconut 
may be mentioned two or three species of slug caterpillars which 
break out as sporadic pests in different areas and give some tempo¬ 
rary trouble. The castor slug [Latoia lepida, C. fig. 159 (1)] is one 
of them. In parts of South Malabar and Cochin another slug 
(Contheyla rotunda, H., fig. 266), occasionally gives similar trouble. 
In the Godavari delta another spiny slug {Macroplectra nararia , M., 
fig. 267) occasionally occurs on coconut and causes some damage. 
Prompt preventive measures alone will be found effective and eco¬ 
nomical. Among minor caterpillars of coconut noted in Southern 
India mention may be made of (1) a notodontid caterpillar (Turnaca 
acuta , W.), (2) the larva of a small beautiful irridescent dark brown 
gelechiad moth {Coconympha iridarcha , M.), and (3) the cater¬ 
pillar of a tineid moth (. Batrachedra arenosella,W.), attacking flo¬ 
wers. The leaf eating butterfly caterpillars {Gan- ara thyrsis , M., 
fig. 268 and Suastes gramius , F.) are occasionally found feeding inside 
coconut leaf folds especially on young plants. The caterpillar is 
cylindrical and stout and covered with plenty of white waxy floss ; 
the pupa is found in the same leaf fold, and the butterfly has a 
brown body with yellow markings. This is a minor pest and clip¬ 
ping off of the leaf rolls will easily check the pest. A noctuid 
caterpillar {Cyclodes omma) is found on coconut in Malabar coast. 
Colonies of a lace-wing bug ( Stephanitis, fig. 247) and a species of 
plant lice (Cerataphis lataniae B.) are occasionally found on the 
tender foliage. 
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BIG, 268. -THE PALM SKIPPER, 

(Gangara thyrsis s M.) 


2. Caterpillar, 
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Scale insects and mealy bugs are the other insects which now and 
then infest coconut. Among scales, the commonest and the 
one occasionally found doing some serious damage to the leaves, by 
turning them pale yellow is a hard scale {Aspidiotus destructor , S., 
fig. 269) which has a transparent pale brown circular body. Colo¬ 
nies of this scale are found covering the infested leaves, which gra¬ 
dually turn sickly yellow. Other scales such as Ceroplastes actini - 
formis. G., Vinsonia stellifera, W. Aspidiotus ficus, A., and Leca- 
nium hesperidum , G., are also noted at times but not usually as 
serious pests. 



FIG. 269.- PALM SCALE, 

(.Aspidiotus destructor, S.) 

1. Scale on leaf. 2. Female 3. Winged male. 

[After Green ] 


One or two species of mealy bugs (especially Pseudococcus spp.) 
are occasionally found affecting the central shoots of young plants 
and checking their normal growth ; ants are found visiting these 
bugs and helping them to multiply. A wash or two with some 
contact insecticide will check the pest. 

Some minute dark beetles (chiefly the weevil Calandra stig - 
maticolUs , G.) and the Scolytid (Xyleborus parvulus, E.,). are 
occasionally seen in holes in the stem ; these do not appear to be 
pests, but are probably insects following some stem disease. A pale 
dark weevil (Dereodus sparsus, B.). is sometimes noted on t&e 
leaves of coconut in South Kanara-. 
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Palmyra (Borassus flabellifer). 

Both the beetles and some of the caterpillars noted under coconut 
affect this palm also. The minor pests include a small brownish 
smooth leaf beetle (Wallacea dactylifera, M.), and an interesting 
species of thrips (Kleothrips suhramanii , ft.) injuring the foliage. 

Date (Phoenix sylvestris ). 

The red palm weevil (Bhynchophorous ferrugineus, F., fig. 
264-1-4) is the chief pest noted till now on this tree in South India. 
The hard scale (Parlatoria blanchardi , T.) is a pest of this palm 
in the Ceded Districts. 


‘Abeca (Areca catechu). 

This palm is not found subject to any important insect pests 3 
Occasionally young trees are found affected by some scale insects 
(chief being Pinnaspis aspidistrae, S. ? and Chionaspis dilatata , G., 
fig. 270). The small pale grey arecanut beetle (Aroecerus fasci¬ 
culate, D.j fig. 271) though originally noted on Arecanuts has not 
been found to any extent on Areca; often it is found on Coffee 
berrie j and Tephrosia pods. 



PIG. 270. -SCALE ON ARECA PALM. 

{Chionaspis dilatata, G.) 

1 Scales on palm. 

2 Female. 

3 Male scale. 


TI.E.E.—21 





FIG. 271.— the arecanut beetle, 
(Aroecerus fasciculatua , D.) 
a Larva. 
b Pupa. 
c & d Adult. 


{*After Lefroy 








CHAPTER XVII. 

Pests of plants yielding Dyes, Drugs, Spices, Narcotics, etc. 

Indigo *. 

A red and white spotted weevil (Alcidodes bubo , F.) which is a 
specific pest of agathi (see p. 364) is occasionally found breeding in 
the tender shoots, though it has not been noted as a serious pest 
till now. Now and then some leaf eating moth caterpillars (chiefly 
Laphygma exigua, H., fig. 123, Plusia orichalcea, F., and Dichomeres 
ianthes, M., fig. 272) are found on the crop, the last one it some¬ 
times bad on the crop. 



FIG. 272. -INDIGO LEAF HOLLER MOTH. 

{Dichomeres ianthes, M.) [From S.S.F] 


A specific pest of indigo is the Indigo psyllid (Arytaina puncti - 
pennis, Cr.) a small light brown active jumping bug with spotted 
wings measuring about 1/12 of an inch. Hundreds of these small 
bugs in all stages attack the tender shoots and suck up plant sap 
like plant lice. On the indigo plant this damage causes the leaves 
around the growing point to curl up and form a twisted knot at 
the top of the stem ; this damage gradually kills the top shoot. This 
insect has been noted all over India. Numerous eggs are laid by 
the mother insect on the tender tissues such as the top leaflets, 
axils of the leaves, leaf grooves, etc. In about ten or twelve days 
the eggs hatch into pale yellowish nymphs ; these have the same 
feeding habits as the parent, and in about three or four-weeks these 
develop wings and assume the adult stage. When the pest is bad, 
pruning of badly infested shoots and the application of contact 
insecticides will check it. 

* Indigqfera arrecta. 

It.E. E*— 21 & 
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Turmeric and Arrow Root.* 

The most important and a fairly serious pest of these crops is 
the shoot borer caterpillar (Dichocrocis punctiferalis, G., fig. 159—2) 
—the same insect noted before as the castor capsule borer ; the cater¬ 
pillar bores into the central shoot and kills it thus causing dead- 
bearts on affected plants. The turmeric skipper ( Udaspesfolus , Cr., 



FIG. 273. —THE TURMERIC SKIPPER BUTTERFLY, 
[ Udtispes joins, C.) 


[ From S.8.I. ] 


fig. 273) a black and white spotted butterfly is a specific pest of these 
two plants ; the greenish larva remains feeding in leaf folds and 
pupates inside the same in a thick mass of white waxy stuff. It is not 
a serious pest and the larva can be easily handpicked. Occasionally, 
in parts of Malabar, Salem, etc., turmeric haulms have been found 
infested with colonies of a pale grey hard scale insect (Aspidioius 
hartii , C.) ; these scales are often distributed with the seed and they 
sometimes multiply abnormally, and cause damage to the haulms. 
Selection of healthy seed for planting as a preventive, and mixing 
of a contact poison with the irrigation water as a direct control 
measure will check the pest. It has been noted on yams also in 
some places. A small reddish brown thrips (Panchaeiothrips indicus } 
R,, fig. 274) which is a specific insect found on turmeric is occa¬ 
sionally found in numbers on both these plants. A small trans¬ 
parent white lace-wing bug ( Stephanitis typicus , D.) noted under 
Banana is also sometimes found in colonies on the foliage of these 
plants causing a sickly and spotted appearance (fig. 247). 


* Curcuma spp. 
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Ginger. * 


The shoot borer caterpillar of turmeric (Dichocrocis) is found 
attacking ginger also. Sometimes growing shoots and underground 
haulms of ginger are also subject to the attacks of some Chloropid 
iiy maggots ; two such flies have been noted in Malabar (Formosina 
flavipes, M., and Chalcidomyia atricomis, M.). A similar fly has 
also been noted sometimes on cardamom. 

[Cummins, Coriander, Aniseed, etc. 

No insects doing any serious damage to these have been noted* 
So far in South India the casual insects generally found on these 
plants are some leaf caterpillars (commonly the onion caterpillar—* 
Laphygma exigua, H.) and some stink bugs on the flower heads 
such as (Agonoscelis nubila , F., fig. 275) and allied species. A 
species of plant lice ( Brevicoryne corianderi , D.) is sometimes 
noted on coriander flowers in Coimbatore. 



FIG. 275. -FLOWER HEAD BUG. 

(Agonoscelis nubila , F.) 


[From 8.8.1.] 


* Zingiber officinalis. 
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Peppee Vine.* 

Pepper flea beetle (.Longitarsns nigripennis, M., fig. 276).— 
The most important and specific pest of the pepper crop, 
which is chiefly grown only along the Western Ghats, is a small 
shining yellow and blue flea beetle—called the pepper Pollu beetle 
which is about a tenth of an inch in length. It has the hind legs 
stout and is capable of jumping long distances like grasshoppers. 
The small pale yellowish grub of this creature bores into the 
ripening pepper berry, feeds on the seed and makes the berry 
hollow; sometimes appreciable damage is caused to the pepper 
crop. The insect is found chiefly in North Malabar and to some 
extent in the Wynaad. 

Life history and habits ; —Eggs are deposited by the mother 
beetle, each into a small hole made by it on the rind of a green 
tender pepper berry. In about a week or ten days the eggs hatch 
into pale yellowish grubs which have three pairs of legs and well 
developed jaws. These feed on the berry contents and gradually 
grow in size; before becoming full fed, one grub generally 
damages two or three berries in a spike. The grub becomes mature 
in about a month. At this stage, it is 1/5 inch in length and has a 
yellow body and dark head region. When full fed the grub drops 
into the soil and changes into the pupa in a pupal chamber made 
of soft soil. In another week the adult beetle emerges out of the 
pupa. The work done by the grub not only affects the berries 
in a spike, but often the stalk of the whole spike. Attacked ber¬ 
ries can be made out by the pale sickly dark colour of the attacked 
berry and also by the small hole on its surface. Other flea beetles 
occasionally found on pepper leaves in Malabar are Pagna costa - 
tipennis, J e , and Neculla pollinaria , B. 

Control measures .—It will be found difficult to check this insect 
if it appears as a serious pest; but very rarely has e pollu ’ damage 
to pepper been caused, by insect agency alone. In tracts where the 
pest appears as a regular pest, year after year, precautions maybe 
taken to hoe the soil well to kill the underground pupae and spray 
the spikes with a repellant mixture like Bordeaux mixture. 

Pepper scale.-—Another pepper pest which is also specific to this 
vine is a hard scale insect—-the pepper scale (Lepidosaphes piperis 
G., fig. 277) ; this is a small dark grey boat shaped scale found in 
millions on the main stems and leaves of infested vines ; badly 
infested vines gradually dry up. The insect, for all outward appear¬ 
ance, appears a lifeless minute piece of scale but causes appreciable 
damage at times. This pest is bad in parts of Travancore and 
Wynaad, The only remedy in a bad attack is to prune and burn 
badly infested vines and spray the rest with a strong contact wash. 
The large soft scale insect (Marsipocoecus marsupials G. ? fig. 80) also 
occasionally covers the foliage and vines and causes some damage 
in parts of Coorg. The common mealy bug (Ferrisiana virgata , C.) is 
also occasionally found on pepper, but is very rarely so serious as 
the scales, (fig. 218). __ _ 


* Piper nigrum , 
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FIG. 277. -MUSSEL SCALE OF PEPPER. 

{Lepidosaphes piper is, G.) 

1. Infested pepper leaves. 2. Female scale. 

The wild hairy silkworm (Gricula trifenesirata. H.) noted under 
mango and cashew is sometimes noted as a minor pest on pepper 
leaves, (fig. 261). 

Betel Vine (Piper betel). 

The important pest of this plant is the betel vine bug ( Disphinc - 
tus politus, W. fig. 278) a slender active reddish brown capsid bug 
measuring half an inch in length. So far it has been noted only in 
parts of the Ceded districts, Nellore, West Godavari and South 
Kanara. It is rare or absent in other betel vine areas such as 
Coimbatore, Tanjore, Madurai, South Arcot, etc. Outside this 
province, it has been noted in the Southern Mahratta country 
and also in the Nizam’s Dominions. The insect causes damage 
to the tender leaves both in the adult and young nymphal stages 
by puncturing the tender tissues and sucking up the juice 
from them, this causes the leaves to shrivel and in some 
cases to fade and dry up. In some areas the loss is very 
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substantial. The female insect thrusts each egg into the tender 
plant tissue by means of its sharp ovipositor just as in the case of 
the cholam earhead bug Calocoris (both of them belonging to the 
same group and having similar habits); position of the egg inside 
the tissue can bo made out by trained men by the slender hair 
like processes of tho egg which project out on the surface. The 
active young insects are like tho parent except that they have no 
wings and are smaller in size. This is an, insect rather difficult 
to control in bad infestations. Mechanical methods like netting 
and trapping the adults and nymphs with sticky winnows or cones 
employed in time, and sprays of some repellent mixture will give 
some relief. Recently, DDT and BHC both in the form of spray 
and dust have given very promising results towards the control of 
this pest. The effective checking by such measures wants a good 
deal of co-operation among neighbouring cultivators. Occasionally 
betel vino is attacked by scales and mealy bugs also (Lepidosaph.es 
eornutus, G. and Pseudococcus spp.). The betel vines sometimes 
suffer from root nodules caused by eel worms as on tea, pepper, 
etc. (fig. 403) 


Cardamom (Elettaria cardamomi). 

Tire shoot borer caterpillar of turmeric and ginger ( Dichocrocis ) 
is one important pest of this crop occurring now and then in 
different parst of South India. A minute reddish brown 
capsule borer beetle {Scolytid, fig. 279) was once reported from 
Coorg. Recently however, serious damage caused by a species 
of thrips (Tceniothrips cardamomi , R., fig. 280) till now un¬ 
recorded has been reported from the Anamalais and cardamom 
areas in Travancore. Thousands of these small creatures 
are found to infest the growing flowers and buds, suck 
up the juice and cause malformation of the capsules, and the 




FIG. 279CARDAMOM BOBER. 


[From S.S.I ] 


332 


Handbook of Economic Entomology for South Indm 








Pests of Plants yielding Dyes, Drugs, Spices, Narcotics, etc. 333 


The cardamom weevil. (Prodioctes haematicus, Ch.). This is 
another injurious insect notect on cardamom ; the grub of 
this weevil tunnels into the rhizome and shoots and often causes 
severe damage. The insect is long brownish in colour with stripes 
and spots on the elytra. A hairy caterpillar (Euplerote canaraica) 
is also noted as a minor pest of cardamom along the West Coast 
areas and Coorg. 


Tobacco (Nicotiana tabacum). 

The important pests of cultivated tobacco in South India are 
the leaf caterpillars, stem and capsule borers and plant lice. These 
are found in all the important tobacco areas. There are a few minor 
insects also noted occasionally. 

The Tobacco Caterpillar (Prodenia lilura, fig. 281).— 
This is the most serious caterpillar pest of tobacco all over the 
province. It is a well-known insect found feeding on many other 
crops like castor, banana, agathi, tomato, etc. The stout dark 
brown cylindrical smooth caterpillar is a night feeder on the foli¬ 
age and is one of the insects known as cutworms. In bad infesta¬ 
tions, severe damage is done both in the nurseries and the planted 
fields. The adult insect is a stout dark moth with wavy wdiite mark¬ 
ings on the upper wing ; it is very closely allied to the paddy army 
worm, the cholam shoot caterpillars and the potato cutworm, vide 
fig. 83. 

Life history and. habits .-—-Eggs are laid on the tender leaves in 
masses covered with brown hairs shed by the mother insect; each 
mass contains numerous eggs. These eggs hatch in about four or 
five days and the small darkish caterpillars start feeding on the soft 
green layers of the leaf ; they generally feed gregariously during the 
earlier stages, and as they grow in size they become isolated and 
show hiding propensities as typical cutworms. By the time the 
caterpillars assume their full grown stage, the body color becomes 
pale greenish brown with dark markings. Variations in colour are 
also noticed—some having transverse and longitudinal grey and 
yellow bands, others with rows of dark spots, etc. In about a fort¬ 
night or three weeks, the caterpillar is an inch and a half long and 
stout built. At this stage, it goes under the soil and changes into the 
reddish brown pupa inside a rough earthern case ; after another fort¬ 
night the adult emerges from the pupa. One life cycle of the insect 
occupies about thirty to forty days. The caterpillar is a very vora¬ 
cious creature and if overlooked, numbers of them will defoliate 
a whole field in one night. 

Control measures .—Though it is a serious pest, it is one of those 
insects which can be easily controlled. The measures suggested 
are (I) collection and destruction of the eggmasses which are easily 
found out, and (2) the clipping of the leaves containing swarms of 
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FIG. 281.—THE TOBACCO CATERPILLAR® 

(Prodenia litura, F.) 

a Egg masses oil leaf. e Caterpillars on plant. 

b & c Larva, pupa. d Moths. 


young caterpillars which feed gregariously ; these two methods alone, 
if properly attended to, will considerably check the pest. When 
these methods are not adopted in time and the caterpillar has spread 
wide, it can be both trapped by poison baits or killed by stomach 
sprays. Cultural methods like flooding the field wherever possible to 
bring up the hiding caterpillars, digging trenches to prevent the pest 
from migrating to another field and ploughing up the field to kill 
pupse are all measures which can be adopted whenever possible. 
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Of the other leaf eating caterpillars found on tobacco the two 
common ones are larvae of a couple of stout moths, the green stout 
caterpillar (HeliotMs assulia, G.,fig. 282) and the semidooper cater¬ 
pillar (Phylomelra signata , F., fig. 283 a and b) which are similar 
in habits to the gram and snake gourd caterpillars. 

The onion cutworm (Laphygma exigua , II.B.) This is another 
pest' which often flares up into prominence. A particularly severe 
damage was recently reported on the nurseries of valuable varieties 
of tobacco at Ghirala. Arsenical sprays were not quite effective, 
since the poison deposited on the leaves was found to be washed 
away by the frequent overhead splashes of irrigation, which are so 
necessary for the proper growth of the seedlings. A simple expedi¬ 
ent by way of growing cheap trap crops was devised and adopted 



r IC4, 2S2. —GREEN LEAR CATERPILLAR OP TOBACCO AND STAGES. 
(IJeliothis assulia, Gf.) 
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small active brown motli very closely allied to the potato tuber 
moth. It has been found as an important pest chiefly in the 
Northern Circars and the Ceded Districts. 

Life history and habits .—Eggs are generally laid on the leaf 
stalks and the tiny caterpillars, when they hatch burrow along the 
leaf stalks into the stem feeding on the internal tissues. The irri¬ 
tation caused inside the stem by the larva causes galllike swellings 
on it. The small reddish brown pupa is also found in the larval 
galleries inside the attacked stem. One life cycle roughly occupies 
about seven to eight weeks* 

Control measures .—-These are mostly preventive. In the nurse¬ 
ries the young plants may be covered at night with sheets or some 
matting to prevent egg-laying. Plants found attacked in the nursery 
should not be taken for transplanting in the fields ; all infested 
seedlings should be destroyed. If found in the fields, infested plants 
should be destroyed or operated carefully with a knife to kill the 
borer inside. Soon after harvest, the stubble which is often found 
badly infested should be pulled out and burnt or buried deep. 

The well known gram caterpillar {Heliothis armigera , F., fig. 
284) noted before under redgram, etc., is often found as a seed 
capsule borer on tobacco in different tobacco areas. Covering the 
flower stalks with a loose bag will prevent the damage ; if this is 
not done as a preventive the boring caterpillars will have to be 
handpicked or a stomach insecticide powder may be dusted on the 
seed heads. 



yig. 284 .—seedJcapstjlb sober in tobacco, 

(.Heliothis armigera , F.) 

b Pupa in soil. e Math, 


a Caterpillars on plant. 

H.E.E.—22 
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PIG. 286 .— TOBACCO BOOT bug. 

{Stibaraopus tabulatus, S.) 

Mature and immature bugs. 

such plants are pulled out, the bug will be found in all its stages 
clinging to the roots and rootlets of such plants. To check this 
pest, the irrigation water may be mixed with a contact insecticide 
like Crude oil emulsion or Fish oil soap. The mosquito bug will 
submit to handnetting or contact sprays. 

A few grasshoppers occasionally affect tobacco ; these include (1) 
the green tobacco grasshopper (Atractomorpha crenulata , F., fig. 
287) found as a leaf eater in all stages of the tobacco plant, and (2) 
a small soil coloured stout built surface grasshopper (Chrotogonus 
robertsoni, B., fig. 84) which causes some appreciable damage in 
nurseries and to young plants like cutworms. These grasshoppers 
can be collected with nets or trapped with poison baits. Dusting 
with BHC 5% has been found to cause a very high death rate 
on these grasshoppers. 



PIG. 287 .— TOBACCO GRASSHOPPER. 

{Atractomorpha crenulata , F.) 

[From S.S.I .] 

Two small dark coloured ground beetles ( Opatroides frater, F., 
and Seleron latipes , G.) have been noted as minor pests nibbling 
young tobacco plants in the Guntur area. 

Ganja (Cannabis sativa). 

This is a crop w r hich is cultivated in restricted areas. A few 
insects are occasionally noted to cause some appreciable damage to 
this plant. These include the well known gram caterpillar ( Helia - 
this armigera F.) already noted under Redgram, Tobacco, etc. This 
—22A 
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feeds on the foliage. In a crop like Ganja where the leaf is the 
final product, it is not advisable to spray any arsenicals against this 
pest. As such, the only measures possible in this case are of a 
preventive nature. These include prompt picking off of the first 
appearing caterpillars and wherever possible, covering the growing 
plants with a big mosquito net which will prevent moths from 
approaching the plant and laying eggs. This might, perhaps, be 
found to be an economic proposition against this pest only in the case 
of this crop which fetches a substantial revenue. There are a few 
other caterpillars occasionally found with the gram caterpillar (such 
as Amyna octo , G., Laphygma exigua , H., and Pr'odenia litura , F.). 
Other pests of ganja include white ants (Microterm&s obesus , R.) 
which attack the roots, a small black thrips (Heliothrips indica, B.) 
sucking the sap from the tender shoots and buds, and a minute mite 
(Tetranychus ielarius , X.) which is sometimes found as a serious 
pest of this crop. 


Cinnamon (Chinnamornum ceylanicum ). 

Since there is no regular cultivation of Cinnamon on any large 
scale in this province we know very little of the insects injurious 
to this plant. So far as the writer has been able to examine on 
plants found in different parts of the Western Ghats, he has noted 
a small leaf mining moth caterpillar ( Phyllocnistis chrysophthalma) 
and a leaf attacking jumping bug (Pauropsylla depressa , C,) ; this 
latter is an insect more or less similar to the one noted on fig. leaves 
(fig. 34) ; the larvae and the adults cause galls on the leaves and 
shoots. 

On trees like Camphor, Nutmeg and Cloves which are not widely 
cultivated trees, a few species of a soft scale (Lecanium) have been 
noted in places like Courtallam, Kallar, Kodaikanal, etc. 


Coffee. 

This crop grown on a large scale in the hill plantations of South 
India is subject to some insect pests., The more important of these 
are—* 

The Coffee White Borer— (XylotrecJms quadripes, Ch., fig. 
288).—This is the most important and serious of all coffee pests in 
South India. The insect is a dark brown longicorn beetle having a 
number of whitish marks on the thorax and upper wings. If 
measures about a third of an inch in length and has an elongate 
cylindrical body, with well developed antennae and legs. Injury 
to the coffee plant is caused by the white grub of this beetle boring 
into the stem and branches and often killing them. In some estates, 
very severe loss is sometimes caused by this pest, and due to this 
severe damage caused year after year, some of the estates have to be 
replanted or even given up. 
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JTIG. 288 . -THE WHITE BORER OF COFFEE 

(Xylotrechus quadripes, C.) 


[ifyow S.S.IJ] 


Life history and habits .—The mother beetle lays eggs in cracks 
and crevices on the plant stem and a number of them are laid by 
each female. The eggs generally hatch in about ten days. The 
just hatched grub commences boring into the bark and remains 
tunnelling into the stem for about nine months. When full fed it 
is § inch long and has a pale yellow colour ; in form it is stout and 
swollen towards the head end and tapering towards the tail when 
about to pupate, it makes an emergence hole on the surface and then 
changes into the pupa in a pupal chamber made close to the surface 
to help it to come out easily on assuming the a dult stage. In about 
a month's time the adult beetle emerges. It has been found that 
coffee bushes which are young suffer more than o]der ones and die in 
numbers, though in the case of the latter they lose their vigor and 
yielding capacities considerably. 

Control measures .—All measures have to be directed to prevent 
the beetle from laying eggs on the stem. Proper scraping of the 
stems once or twice during the egg-laying season with strong brushes 
would destroy the eggs and just hatched grubs. Proper disposal of 
dead wood often containing the beetle grubs should also be attended 
to. Adult beetles can be also collected and destroyed. 

Green and Red bugs~(Lecanium viride , G., and Saissetia hemis- 
phericum , T.).—Next in importance to the white borer are these 
two notorious scale insects. The green scale is the more destruc¬ 
tive of the two ; colonies of this flattened green insect are found in all 
its stages on the tender shoots and foliage. On account of the 
drainage of plant sap the shoots become weakened and, due to th 
sweet secretion by the scales, the leaves become covered -with black 
blight. In some areas, as in some estates in Ceylon, the pest causes 
very serious harm. The brown hemispherical scale which is ak® 




[After Green ] 
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similar in habits is not so destructive. Proper precautionary mea¬ 
sures in the shape of pruning, attention to other plants on which 
these bugs breed and spraying of contact washes at the proper 
time will be of help in contiolling these pests (figs. 289 and 290)* 

Occasionally species of shot hole borer beetle (chiefly Xyleborus 
morstatti, E., and X. compactus, E.) cause damage to the tender 
branches and leaf stalks of growing coffee as on tea. (fig. 297) ; the 
infested stalks which show small holes from which powdery matter 
is thrown out by the insect inside gradually dry up and die. It is 
sometimes bad in parts of Wyanad. 


There are numerous other insects found feeding on coffee but 
they are all of minor importance and very rarely prove serious. 
These include— 

(1) Leaf eating caterpillars of different kinds of moths includ¬ 
ing smooth cut worm caterpillars (Agrotis sp . and Euxoa segetum, S., 
fig. 83-4), a slug caterpillar (Belippa laliana , M.), a hairy 
caterpillar (Olene mendosa , H.) and the small flush-worm (Homana 
coffearia , N. fig. 291); this is very rarely noted. 

(2) Leaf beetles—cock chafers (Holotrichia conferta, S., Serica 
pruninosa , B., etc.), the grubs of which attack the roots, weevils 
chiefly (Sympiezomias frater, M.) and metallic leaf beetles (chiefly 
Carinodes sheppardii , B.) feeding on the foliage. 

(3) The coffee leaf hopper {Bicania bicolorata 9 D., figs. 10, (11) 
p. 20), an active black moth like bug, dark brown in colour, found 
in thousands on coffee, citrus and otner plants during the summer 
months on the Nilgiris sl opes, the younger stages of the insect are 
profusely covered with waxy filaments and coionies of them caver 
the foliage. 

(4) The coffee plant bug (Antestia cruciata i F., fig. 303), an 
oval flattish stink bug found sucking sap from the shoots and 
tender berries ; not serious in South India but is reported to be a 
very bad pest in Africa. It is found on jasmine also in the 
plains. 

(5) Coffee berry borers—The arecanut beetle noted before 
(Arcecerus fasciculatus , D., fig. 271) is commonly found attacking 
the ripening berries. The serious exotic pest (Chryphalus hampei) 
known as a bad borer of coffee berries in other countries has 
recently been found in India also and precautions are being taken 
to prevent its entry. It is a minute brown shot hole borer beetle 
(fig. 75). 

(6) The coffee grasshopper ( Aularches miliaris , L., fig. 292). 
—A pretty dark green grasshopper, though found in the plantations 
in South India, has not been noted as a pest yet. 
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(7) The red borer ( Zeuzera coffece N., fig. 293).—This is 
the red caterpillar of a medium sized moth with spotted wings. 
Though found on coffee occasionally it is not a serious pest. The 
caterpillar bores into the stem. The usual remedies for stem boring 
larvse will check the damage. 



S’SGs 293.—THE BED BORER OF COFFEE—ST/DESf*. 
{Zeuzera coffeoe, $£). 


[From I.M. Notes ] 


■ Tea. 

Of all the insect pests of tea, the tea mosquito (Helopettis) 
ranks first, all others being of minor importance or rarely found 
as sporadic local pests. The scale insects, mealy bugs and some 
leaf caterpillars come next in rank. 

The Tea Mosquito— (Helopeltis antonii , S. 9 Fig . 294 ), This 

is an active slender insect belonging to the same group as the 
cholam earhead bug and the betel vine bug already noted ; and the 
life history and habits are quite similar to those of the latter. This 
bug on tea has a mixed red, black and white colour and it has 
a peculiar erect knobbed process on its back, which is quite 
characteristic of the insect. The damage done to tender shoots and 
foliage of tea is very characteristic ; due to numerous punctures 
made by the bug and the drainage of sap the tender parts curl up, 
fade and often dry up. Life history is similar to the betel vine 
bug. In the tea districts of India different measures are tried 
against this serious pest including cultural, mechanical and in¬ 
secticidal methods with varying results. Of all measures, the 
catching of the adult bugs with nets, sticky winnows, etc., 
appears to be the most economical and feasible. In some places 
a closely allied bug (Disphinctns humeralis , W.) is also found in 
company with the tea mosquito. 



346 Handbook’ of Economic Entomology for South India 



Fig. 294.—the tea mosquito bug. 
(Helopeltis antonii , S.) 


[After Distant] 


Leaf caterpillars—Numerous caterpillars have been recorded as 
leaf eaters on tea. Chief of those are—- 

(1) the \ ed slug ( Heterusia virescens , B.)—The larva of a beau¬ 
tiful butterfly like bright metallic coloured moth : this sometimes 
appears as a sporadic local pest; fig. 295 ; 

(2) the tea looper caterpillar (Buzura suppressaria, G. j fig. 

296); 



FIG. 296.-TEE TEA X.OOPER, 

(Buzura suppressaria, G.) 

[From I,.M» Notes] 
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(3) the flush worm ( Homona cojjeana, N., hg. 291) ; 

(4) a small leaf folder (Laspeyresia leucostoma , M.) found 
often with another leaf folder Gracillaria theivora in parts of 
Wynaad andNilgiris on the first flush afier clipping; 

(5) two slug caterpillars (Gontheyla rotunda , H., fig. 266, and 
Thosea cervina , M.) ; 

(6) a hairy caterpillar (Dasychira horsfieldi , S.); 

(7) bag worm moth (Olania crameri , fig. 32). 

While mechanical methods can be employed in stray attacks, 
bad infestations might call for arsenical sprays. 

Shot hole borers of dlfferen, species (chiefly Xyleborus fornicatus, 
E., fig. 197) often attack tea twigs and stems and breed on the 
living plants. The stem borer longicorn (Sthenias) is sometimes 
not^d. 

Some scale insects (chiefly Aspidiotus camellce , S., fig. 298, a 
pale grey oval egg like scale, Hemichior as pis thece 9 G., fig. 81, 
Saissetia hemisphericum , T., and a recently noted form Lecanium 
formkariae . G.) are sometimes found covering the shoots and 
stems. These pests will easily submit to pruning and contact 





FIG. 297. -THE TEA SHOT HOLE BOBER. FIG. 298. -THE CAMELLIA SCALE OF TEA. 


(Xyleborus fornicatus , E.) 

[.From I.M. Notes] 


(Aspidiotus camellice, S.) 

[After Green ] 
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Occasionally the red caterpillar borer noted under coffee ( Zeuzera 
cojfece , 1ST.) and another borer (Indarbela theivora, EL) are found on 
the plant stems. A species of thr ps (Dendrothrips bispinosus, B.) 
and the tea mites ( Phytopus cannatus and Tetranychus bioculatus) 
may be regarded as pests of minor importance on tea (fig. 404). 
A leaf webber ( Ereboenis saturata) has been recorded on tea in 
South India. 


Cocoa. 

In the Government Gardens, Kallar, Nilgiris, where this plant 
is tried, the pods were found very badly infested by a mealy bug 
(■Pseudococcus cAtri , R„ fig. 299). It is likely that the Cocoa thrips 
(Selenothrips rubrocincMs , G.) may gain access to the plant if it is 
planted on any large scale [fig. 97 (3)J, since this thrips is already 
found on cashew in South India. 


1 



FIC4. 299.— MEALY BUG OY COCOA. 

[Pseudococcus citri, B.) 

i. Buga on cocoa pod, 2 & 3 Larva and bug enlarged. 

Cinchona. 

In the Cinchona plantations which are maintained on the hills 
under Government supervision, the only trouble with insects til] 
now has been with cockchafer beetles, the underground grubs of 
which damage the seedlings seriously. Several species have been 
noted (chief being Holotrichia rcpetita 5 S., Ehizotrogus rufus, A., 
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Serica nilgriensis, S., and Popillia chlorion , N.). The adults come 
to b'ght in thousands during the summer ; tho whitish grubs can be 
hand-picked and destroyed or the seed beds irrigated with water 
mixed with crude oil emulsion, fig. 300. 



5TTGJ» 300, -COCKCHAFERS IN CINCHONA GARDENS. 


[Prom Barber 
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Occasionally, an active leaf bug ( Disphinctus humeralis, W.) is 
found on the tender foliage ; this bug is closely allied to the tea 
mosquito and has the same habits. On the leaves of young plants 
are someti mes found one or two species of weevils (chiefly Sympiezo - 
mias decipiens , M.) which are, however, of minor importance. 

Rubber. 

This crop chiefly grown along the lower slopes of the Western 
Ghats is not found subject to any important insect pests. The 
mango stem borer beetle ( Baiocera rufomacidata , Dg.) has been 
noted on a few occasions doing some damage to the tree stems and 
branches. Occasionally minute brownish shot hole bark beetles 
(Xyleborus biporus, S.) and a small bark boring caterpillar like 
(Aetherastis circulata , M.) are sometimes found boring into bark and 
interfering with the flow of latex ; it is doubtful whether these are 
real pests or only visitors to an already diseased tree. Scale 
insects are often found on the twigs and foliage (species like 
Aspidiotus cyanophylli , S., Saissetia nigra , N., etc.). 

It must be admitted that further investigations have to be made 
on the crops of these South Indian Hill plantations to get more 
detailed ideas of these plantation pests and their economic status. 








CHAPTER XVIII. 


Pests of Garden Plants, Grasses, Fodder, Green Manure Crops 
and some Important trees of the plains. 

Garden and Flower Plants. 

Our garden plants generally include flowering plants, ornamental 
shrubs and creepers, hedge plants, crotons, etc. Of these grown in 
the plains, very few are found severely subject to insect pests. 
Among the categories of insects which are generally found common 
to most of these are plant lice, white grubs, beetles of different kinds, 
scales, mealy huge, thrips and leaf caterpillars and sometimes 
ants also. 


Rose. 

The important insect pests noted on the rose plant are— 

(1) The leaf caterpillars, of which the commonest are the 

two red brown tussock caterpillars (EuprocMs fraterna, M., and 
Porthesia scintillans , W.), the castor slug ( Latvia lepida, C.), the 
castor semilooper (Achcea janata , L.) and the crab caterpillar 

(Stauropus alternus , W., fig. 137). Handpicking is easy in all these 
cases. 

(2) The grape vine tbrips (Rhipiphorothrips cruentatus , H,, 
fig. 97-2) is sometimes serious causing the tender leaves to turn 
sickly and dry up; a dusting with dry tobacco will check this 
pest. 

(3) A. small reddish brown hard scale (Aonidiella aurantii , 
M., fig. 301) sometimes covers the tender shoots causing the latter 
to fade and dry. Prompt pruning of infested parts and if necessary 
a wash with a contact insecticide will control the pest. This is 
the citrus red scale noted before. 

(4) Rose chafer beetles of different kinds (Oxycetonia versi¬ 
color, E., fig. 92, Adoretus versutus s H., etc., fig. 302) and the leaf 
cutter bees (chiefly Megachile anthracina , S.) sometimes cause 
some appreciable damage to the foliage. light traps will check the 
former and a dusting of lead arsenate powder will check both. 

(5) Plant lice sometimes attack the tender shoots (chief spe¬ 
cies —Macrosiphum rosceformis , D.). This will yield to the same 
treatment as adopted for thrips or scales. 

The young cuttings occasionally suffer from the attacks of 
white ants and the stems now and then get attacked by the 
beetle (Sthenias grisator , girdler E.* fig. 243). 
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jASMIlN r E k 

The pests of jasmine are mainly sucking insects. Of these, the 
jasmine bug, an active flatfish, oval stink bug (Antestia crueiaia , 
F., fig. 303) is a specific pest of jasmines, though noted sometimes 
on coffee also; it causes serious damage in some flower gardens 
sucking up the tender shoots and buds preventing flower forma¬ 
tion. This creature can be collected with nets or handpicked ; 
in bad cases it can be killed by fumigating the plants with cyanogas 
under a small tent. The others include a small lace-wing bug [Lepto- 
pharsa ayyari, D., fig. 10 (6) p. 20], a pretty looking white mealy bug 
(Phenacoccus ornaius , G.), a mealy wing (Dialeurodes vulgaris , K.) 
a thrips [Isoneuroihrips orientalis , B.) and the red scale of rose 
(Aonididla auranti , M-). These suck up sap from the tender shoots 
and buds and allow the plants to fade. They can be checked by 
prompt pruning or spraying with contact washes. In some places 
the leaf rolling green caterpillar of a moth with transparent whitish 
wings (Glyphodes unionalis, F.) is occasionally met with ; in this 
case, the leaf folds with the larvae should be collected and destroyed* 
Mites are sometimes bad on Jasmine. 



FIG. 303. —THE JASMINE STINK. BUG. 
{Antestia crueiaia , F.) 

Chrysanthemum* 


[Form iS.SJ.] 


A slender caterpillar of a medium sized yellowish moth (Lamp* 
rosema indicate, F. fig. 304) is found, doing damage to tne tender 
foliage and flower heads of this plant in parts of Madurai and adjacent 
areas ; it is found on sunnhemp and horsegram in some areas. 
A thrips (Haploihrips ramakrishnee , K.), sometimes attacks the 
flowers. An aphid (Macrosiphnm sanborni 9 G) is found on this 
plant . 


Balsam* 


On balsam plants grown in gardens the yam beetle (Galerucida 
bicolor H.) and a leaf feeding moth caterpillar (Sylepta iextalis , L.) 
are found as minor pests. 


H.E.E,—23 
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Lilies and Oleakdek. 

The only important insect found on garden lilies (Grinum spp.) 
in South India is the pretty white and red spotted lily caterpillar 
(Polytela gloriosce, F., fig. 305) often met in numbers burrowing 
into the succulent tissues of the leaf; the caterpillar of a noctuid 
moth (Brithis crini , H.), is found with Polytela in parts of Cochin. 
The leaves with these gregarious larvae can be easily destroyed 
and the underground pupae dug up. The garden oleander is 



FIG. 304. -THE CHRYSANTHEMUM MOTH. 

(Lamprosema indicate, F.) [From S.S.IJ] 



FIG. 305. -THE lilEY MOTE, 

{Polytela gloriosce * F,) 


[From &•&•/.] 
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commonly attacked by the larva of tlio common dark-spotted winged 
nymphalid butterfly (Euploea core , C.) and also by the stout-built 
long caterpillar of the oleander hawk moth (Deilephila nerii, L., 
fig. 91-2), a specific pest of this plant. These caterpillars can be 
easily handpicked. 

Shoe elowers, Holy-Hock, Mimusops, Site Flower, etc. 

Most of the insects found on the cotton plant attack shoe flower 
plants and other malvaceous garden shrubs also (spotted boll worms, 
leaf roller caterpillar, red and dusky bugs, blister beetles, scales, 
etc.) ; on sun-flower, the gram caterpillar ( Heliothis armigera , F.) 



?IG. 306. -THE MIMTJSOPS THRIFS. 

(Arrhenofhrips ramakrishnce t H„) 
b cymsh. 


a eggs. 


H.E.E.— 23A 


c adssi$ B 
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is occasionally found feeding on the leaves and flov/er heads; on 
Makutam ( Mimusops ) a flower plant which often grows into a large 
and beautiful shade tree gets its foliage and shoots badly galled 
in some parts of South India especially Coimbatore andTirucbi- 
rappallij by a black thrips (Arrhenoihrips ramakrishnoe, 
H., fig. 306); all the stages of the insect ar© found inside these 
galled leaves which are very conspicuous, fig. 306. The black scale 
(Saissetia nigra) is also a common pest of some of these garden 
plants. 

On Parijath (Nycianthus arboriristis) a few caterpillars have 
been noted to attack the shoots, the foliage and the flower buds \ 
chief of these are a stout spiny and irritating lasiocampid caterpillar 
(■Metanastria hyrtaca , 0., fig. 307) and a bud caterpillar (a mierolepi- 
dopterous moth) which checks flower formation. The stout cater¬ 
pillar of a hawk moth (Psilogramma menephron Cr.) is sometimes 
found on this plant. The garden shrub Tabernimontana with dark 
green leaves giving white single and double flowers, is subject to 
some leaf caterpillars (chiefly Glyphodes glauculalis , G.) which can 
be checked by prompt handpicking. 


Garden Crotons, Artemesias, etc. 

Scales and mealy bugs are the chief pests of these plants. The 
former include the black scale (Saissetia nigra , JsL, fig. 308), the 
soft scale (Lecanium depressum , 0.); two common mealybugs (Ice- 
rya cegyptiaca , D. and Ferrisina virgata , 0.) attack crotons 
of all kinds often badly, figs. 82 and 218. A hard scale (ParlmfrMm 
pergandii, C.) is found on crotons on the hills. Another active species 
(Monophlebus phyttanthi, Q.) also occurs in some places. Next to 
these, we find two species of thrips—one a notorious widely distri¬ 
buted hot house species (tidiothrips homorrhoidalis , B., fig. 97-5) 
and another (Ayyaria ckaelophora , K.) which ha-; been noted on 
lablab and other legumes also. In some gardens, the stem girdler 
longicorn beetle (Sthmias) attacks the stems of crotons also. The 
most important pest of “ Tulsi ” (Ocimum) is the small dark lace¬ 
wing bug (Monanthia globulifera , W., fig. 3t>9). This bug is also 
found on Carthamus, Coleus , Mentha , etc. It is often found in 
colonies in all stages, on the t nler foliage and shoots ; badly 
ink steel plants show the foliage turned completely brown and 
gradually drying up. Another insect occasionally noted is a scale 
insect (G crop las tod es cajani , M,) which is also found on redgram. 
lablab and zizyphus ; colonies of these waxy ova,! insects cover 
the shoots and suck up the sap, fig, 310 . For bo h these pests, 
pruning and tobacco wash jean be resorted to. The Artemesia 
plants are subject to another tirgid pest— Leptopharsa ayyari 
D—noted on jasmine also. 
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fflG. 307.— THE PABIJATH HAI11Y CATERPILLAR. 

(M etana stria hyrtaca . C.) 

l fe 2 Caterpillar and moth on plant. 3 & 4 Male and female, 

[From M®] 
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Bignqnia and Millingtonia. 

These garden plants are occasionally subject to the attentions 
of the caterpillar of the w )ll-known teak leaf pest ( Hybloea puera* 
G, fig. 328). The leyf folds with the caterpillars may be clipped 
off or a stomach insecticide sprayed in bad attacks. 

Cycads, Ferns, stc. 

Some of these ornam->nta T palms, especially grown in ferneries 
and glass houses, are found infested with scales of different kinds 
chiefly Cliionaspis dilataia, G., a whitish hard scale found on the 
foliage, the same noted on areca palm (fig. 270). 

Champ aka (Michelia champalca). 

It is well known that the flowers of this tree found growing 
chiefly along the rain-fed areas of the West Coast are in great 
demand everywhere. The foliage of this tree, especially in young 
trees, has been recently found by the author to be subject to the 
attacks of a caterpillar, the larva of a beautiful black and green- 
marked swallow tailed butterfly ( Papilio agamemnon , L.) in Mala¬ 
bar ; numbers of them appear during the rainy season and defo¬ 
liate the branches. 

Lottjs. 

This aquatic climber the flowers of which are held in very high 
estimation among flowers is sometimes found subject to the atten¬ 
tions of a few insects. Those noted so far include three leaf feeding 
caterpillars—the tobacco Prodenia, an aquatic caterpillar (. Nym- 
phula sp.) similar to the paddy caseworm in habits and a^ hairy 
caterpillar ( Semyra conspersa, M.), a species of thrips evidently 
new (Scirtothrim) and the plant lice species (Siphocoryne nymphae , 
L.), known as the water lily aphid. Of these the hairy caterpillar 
does some appreciable harm at times, especially in the Ceded Dis¬ 
tricts and N. Circars. 


Jatropa. 

Garden jatropa is subject to mealy bugs (chiefly Ferrisina 
virgata.. C.) and scales (chiefly Hemilecanium imbrleans, N., fig. 
311) and sometimes the nim scale Pulvinaria maxima, G., fig. 324), 

On Ixora and Echitis a scale insect (Aspidiotus trilobiliformis, 
G.) has been found on the leaves and shoots in the Northern 
Circars and Malabar ; on the latter a mealy wing {Dialeurodes) is 
also found. 

Garden Creepers and Climbers. 

Species of Ipomea, Bougainvillea, etc., very rarely suffer from 
insect pests of any importance. The stem girdler beetle (Sthenias) 
is however found to do some damage to these vines during certain 
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EIG. 311.— -LARGE SCALE ON JATBOPA. 

(Hemihcanium imbricans, G.) 

1 Infected branch, 2 Scale and parts. 

[After green.) 


seasons On some species of Ipomea, a stem boring brownish cater¬ 
pillar (Owphisa anastomosalis , D.) is sometimes found; this 
attacks sweet potato also occasionally (fig. J9S) 0 

Several garden plants on the hills suffer during certain seasons 
from the attack of thrip s* of different kinds and ants (like Dorylus) ; 
especially it is so when the season is warm. 

Insects oe Grasses, Fodder, Green Manure Crops, etc. 

Grasses {Guinea grass , etc.) 0 —-The insects which chiefly attack 
grasses of different kinds are the leaf caterpillars of different species, 
chiefly the yellow hairy caterpillar of paddy (Psalis securis , H., 
fig. 104-1), the cutworms of different kinds, fig. 83, (Spodovtera 
mauniia, B., Cv'phis alb*stigma, M.; and G, loreyi , I).) and others 
(Pelamia frugalis , F., Psara phacopteralis , G., and Hymenia 
fascialis , GL) which during certain seasons become regular 
plagues in grass lands and cause severe havoc in some pasture 
areas. The climbing cutworm of paddy (Girj.his albistigma) causes 
severe damage in cattle farms and grass areas during certain 
seasons all over the province. In some grass ar^as where the plants 
are in flower, the rice bu r {Lepiocorisa cuta , T.) is sometimes 
found sucking these flower heads and succulent seeds. Grasses 
in some hill tracts are sometimes found infested with some hard 
scales (olrefly Ghionaspis herbae , G., and G. graminis, G.). 

Stacked fodder of ragi, cholam, etc., sometimes suffer from the 
attack of a moth caterpillar (Simplieia robusialis, G., fig, 312), 
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FIG-. 312. -DRY GRASS MOTH. 

(Simplicia robmtalis, G.) 


[From S.S.I*] 

Lucerne (Medicago saliva .).—-This fodder which is cultivated only 
in small areas, chiefly in some Government farms, is generally 
found subject to the attacks of ihe onion caterpillar (Laphygma- 
exigua, H.l and the red pumpkin beetle (A.ulacophora foveieollis, F.) 
At times thrlps and aphids are also noted though not seriously. 

Bamboo (Dendrocalamus, etc d.—Bamboo clumps in fields and 
gardens occasionally show some insect damage, though none of a 
serious nature is generally found. The following bamboo insects 



FIG. 313. -BAMBOO BORER BEETLE. 

(M&omafAuni barhatum , F.) 


[From S.SJ.] 
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have been noted in South India* Leaf defoliators .—Several bamboo 
defoliating caterpillars have been noted in different parts of India 
by Mathnr. Those found in South India include the butterflies.— 
Lethe drypetis H. Telicota augias L and T . bambusae and the 
moths; Pyrausta coelesalis W. and CaJamochrous pentasarsis M.) 
A stem boring grey longicorn beetle iStromfltium barbatum , F., 
flg. 313) found breeding in the stem in the Ceded Districts, and the 
shoots of tender bamboo have been found by the author burrowed 
by a chalcid grub—possibly a phytophagous form (Euryotoma 
chrysothrixW.) in the Walayar forests. Fruit flies (SHctaspis era - 
tifina) have been reared from the tender bamboo shoots in Kallar 
forests. A shining black weevil (Gonarthrus jansoni , W.) is often 



PIG. 314 . -WOOL! APHIS OH BAMBOO. 

(T richer egamci insularis , D.) 

0 Attacked shoot* 6-d Wingless and wings forms. 
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found boring into dry bamboo frame work with species of shot 
hole borers of the genus (IJinoderus in parts of the West Oo-st. All 
the others a e sucking insects which include a wooly aphid (Trichore 
gama insularis I). fig. £14) colonies of which cover the tender shoot 
and leaves, scales (especial!' Aster olecanium tong urn, G. and Chio- 
naspis elongata , G. ) and a mealy bug (Pseudococcus delorquens , G.) 
found sometimes covering the tender shoots and nodes. Occasionally 
an active pale grey leaf hopper bug (Purohita nigirpes D.) is found 
to breed in hundreds between the leaf sheaths and the tender stem 
secreting a good deal of waxy matter, like the sugarcane leaf 
ho- per ( Pyrilla ). The stink bug (Ochrophara montana) often 
appears in swarms when the bamboo flowers in some parts along 
the West Coast area. 

Agaihi and Daincha (Sesbania spp.)—The insects affecting 
these two plants are practically the same. Agathi which is utilized 
in different ways such as fodder, standard for betel vines and some¬ 
times even as vegetable in households, is attacked by a few import¬ 
ant pests. These include— 

(1) A stout white cylindrical borer caterpillar, the L of a 
big white and brown spotted leopard moth (Azygophleps scalaris, 
F., fig. 315). It is a fa’rly serious pest and all stems attacked are 
generally killed. Numerous eggs are laid on the plant in groups 
and the larvae find their w~ay into the stem. A full grown cater¬ 
pillar measures about three inches, with the body pale whitish 
and the head and thorax of a brownish colour. It changes into an 
elongate reddsh brown pupa insi !e the infested stem itself; the 
pupa has transverse rings of small hooked spines -which help it 
to move up and down the gallery. This insect is also found on 
Daincha. The insect though not very common is a serious pest. 
Control measures are mainly preventive being a borer; in young 
plants, however, some relief may he got by carefully operating the 
stem and removing he borer. In big stems borer solutions may 
be injected as for fruit tree borers. 

(2) The tobacco caterpillar ( Prodenia litura F., fig. 281) is 
sometimes very bad in the nurseries of agathi in betel vine planta¬ 
tions ; sometimes the creature defoliates all plants in a field in 
one night. In betel vine gardens such areas may be flooded to 
drown or bring up the hiding caterpillars; some contact insecti- 
side may also be mixed with the w 7 ater in such cases. For other 
remedies see under Tobacco. 

(3) The agathi weevil ( Alcidodes bubo , F., fig 310).—This is a 
specific pest of the agathi pi mt; it is a smell red and white marked 
beetle with a prominen curved snout characteristic of weevils. 
The weevil and its grub breed in the top shoots of growing agathi 
and often cuse serious damage to the shoots. The yellowish 
white boriner grubs cause galllike swellngs at th stools. It is 
yery common in all areas and occasionally bad in South Arcof-* 



364 Handbook of Economic Entomology for South India 



FIG 315. -THE AGATHI STEM BORER—MOTH AND CATERPILLAR. 

(Azygophleps scalaris } F.) 

[From I.ECs Report! 917] 



FIG, 316.— THE AGATHI WEEVIL. 


(AirModes bubo, F.) 


[From S.8.I.] 

Ramanathapuram, Madurai and Coimbatore, It is not so injurious 
to grown up plants. It is also found on cluster beans and indigo. 
The best method of control is to clip att-ackod top shoots and 
collect the beetles. In bad cases a top dressing of some arsenate 
pov/der can be applied. Recent trials indicate that D.D.T. both 
in the form of dust and spray act satisfactorily in checking the 
pest. The green gram weevil (Pachytychius fig. 143) is found on 
Baincha often causing harm to the stem. 
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(4) Other leaf eating caterpillars include those of (Orammodes 
stolida, F., Laphygma exigua t H., rig. 83-III, Pericyma gland - 
nans, G. Hyposuh a sueeessarla , W and Striglina sdtaria) and 
two butterfly larvae (Terms k&cabe, L.„ and Catopsilia 
;pyranthe . L. fig. 317).—Recently the caterpillar of the geo- 
metrid moth Semiothisa pervolgata, W. has b' :> en noted as a Dainoha 
defoliator in Coimbatore. Occasionally some of these cause some 
appreciable harm and in valuable plots spraying or dusting with 
arsenicals may be found necessary, in addition to preventive mea¬ 
sures like handpicking and collection and destruction of the adults 
in the case of the butterflies. When a fodder crop is attacked 
spraying wi th arsenicals should not be resorted, to as far as possiole, 
except with the necessary precautions. 




1 2 

FIG. 317 .- AGATHX BUTTERFLIES. 

1 Catopsilia pyranthe, L. 

2 Terias hecabe , L. 

[From S.S.I.] 

(5) S( dd wasp (Bruchop \agus mellipes, G.h—The seed cap¬ 
sules, especially of Daincha, are sometimes attacked by the grub 
of this wasp. The adult is a small shining black chalcid wasp, 
a very rare example of a wasp grub feeding on plant tissue, the 
majority of the family being parasites on other insects. 

(6) Some shoot bugs (chiefly the lablab bug Goptosoma 
C'tibraria , F.) and a black stink bug (Brackyplatis vahlii , F.) are 
usually found in numbers on the tender, shoots; very rarely are 
they found doing any serious harm. 

Kolingi (: Tephrosia. purpurea).— This green manure plant is 
commonly found subject to a pod borer caterpillar (.Dactylethra 
Candida , St.) which changes the seed pods into swollen galls ; it 
is the larva of a small brown moth and is fairly common, in 
Tirnnelveli and in the Tanjore delta. The arecanut beetle 
(Araecerus) is sometimes found on kolingi pods. 
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Murukhafn (Erythnna sp.).—Similar to agathi, this plant is 
grown as a standard for betel vine along the West Coast and 
also for pepper vines in that tract. Though a few insects are 
often found in the plant they are very rarely serious. These 
include—• 

(1) A shoot and capsule borer (Terastia metuculosalis , G. Fig. 
318).—The larva of this grey brown moth bores into the shoots and 
seed capsules and causes seme injury. (2) Another leaf-folding cater¬ 
pillar (Agathodes osientalis, H.), the larva of a beautiful olive brown 
moth and the tussock moth caterpillar [Notolopus fig. 19) are occa¬ 
sionally found on the foliage. They are of minor importance only, 
(3) Shoot bug {Gyclopelta siccifolia 3 W. Fig. 319). This is a blackish 
stink bug commonly found on this plant in the West coast area. 
Occasionally this insect is found in thousands on this tree and on 
Ponga nia trees though no serious injury is noted (fig. 319). (4) The 

pod bvLg(Anoplocnemis pliasiana , F.), a large dark brown form with 
curious large hind legs is sometimes found on Jt rythrina : it has been 
noted before under Cowpea (fig. 147). (5) The stem girdler beetle 

nosed under grape vine, crotons, etc. (Sihenias grisator , F.), has been 
noted damaging the plant in Coorg (fig. 243). (6) A small brownish 

spiny beetle (Plaiypria echidna , G.), is occasionally found as a 
loaf eater but is only a minor pest. (7) The green weevil (Myllocerus 
viridanus) is noted ass minor pest in Travancore. (8) In the sub¬ 
montane areas along the West Coast lie tree is often subject to the 
attacks of the stem, boring hepialid caterpillar, a stout caterpillar 
of a large moth (Phassus malaba-ricus , M, fig. 320). This insect 
is sometimes a very bad pest of the tree Gamelina arborea in parts 
of Malabar. 



FIG. 3IS.-ERYTHRINA 

BOBER MOTH. 

(Terastia meticulosalis, G.) 
[From 


FIG. 3] 9 ,- ERYTHRINA STING BUG. 

('Gyclopelta siccifolia . W. 

\JFoim 
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FIG. 320.— THE BOOT BORIN’G PHASSGS. 
(Phassus malabaricus, M.) 

1. Attacked stem. 2 to 5 stages of insect. 


[5. After Lefroy] 


Eruhlcam (Calotropis giganlea ).—The foliage of this plant is 
largely used as green manure in wet lands and it is also grown in 
gardens. Though a few insects have been noted on it the plant 
does not appear to suffer from any of those in a \y appreciable 
manner. The insects found am—* 

(1) Leaf caterpillars of butterflies (chiefly the Calotropis 
butterfly Danais chrysippus , L,). 

(2) The stem weevil—a dirty grey beetle (Faramecops jarinosa s 
W.) ; the grub of this creature burrows into the stem and shoots, 
fig. 321. 

(3) A medium sized pale grey longicom bettle (Monohammus 
nivosus , W.); the larva is a stem Dorer. 
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FIG. 321 ,— THE CALOTEOPIS WEEVIL. 
(Paramecops farinosa, Y\ 7 .) 


[From S.3.T.] 


(4) The calotropis grasshopper (.Poecilocerus p ictus } 
F.), an insect feeding chiefly on this plant ; it has a graceful 
coloring, flg. 322. 



FIG. 322 . —CALOTEOPIS GEASSHOPPEE, 
{Poecilocerus pictus F.) 


[From S,SJ.] 
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(5) A groan striped loaf hopper bug (. Eurybrachis tomentosa , 
F.) which is also found sometimes on cotton, Hibiscus , etc., fig. 323. 




PIG. 323.-CALOTKOPIS PEAPHOPPPK, BUG. 

(Eurybrachis tomentosa , F.) 


[From S.SJ.] 


(6) The calotropis fruit fly {Leptoxyda lonyistylus , W.), a 
specific post breeding inside the fruits of this plant only. 

(7) Plant lice (Aphis nerii, F.), a yellow eolored small insect 
often found in thousands on the leaves. 


Many of the above insects are almost exclusively Calotropis 
feeders and are not usually found on other plants. 


Pests of some Important Trees. 

Nim (Azadirachta indica ).•—The specific pest of this well-known 
tree, grown in gardens and roadsides and considered to have medi¬ 
cinal properties, especially in parts of Coimbatore, Ceded districts 
etc., is the nim mealy scale ( Pulvinaria maxima , G., fig. 324)! 
Though occasionally noted on cotton, garden jatropa, etc., it is 
particularly bad on the nim tree. During certain seasons, trees are 
very badly infested by this pest and all its stages ; the leatherv 
brown females, the small white male puparia and the long white 
ovisacs of the female are found in profusion on infested trees, and 
the soil below the infested tree is wet with the honey dew thrown 
out by millions of these insects. The best remedy is to promptly 
prune all first infested shoots and burn them and, if possible cfiye a 
contact wash to the trees. Another insect occasionally found on 
the young shoots and believed to cause the drying up of the distal 
shoots is the tea mosquito ( Helopellis antonii , S. fig. 294). The 
bugs should be collected whenever found. Whether this bug is the 
real cause of the drying up of the distal shoots—a common sight in 
many places—and if so, whether it causes any virus disease to the 
shoots are points to be further investigated. The fruits of this 
and allied species of nim are bored by the anthribid beetle (Aroecerus 
faseimlatus) noted under areca (fig. 271). 

H.E.E. -24 
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FIG. 324. —THE nim mealy scale, 
(Pulvinaria maxima, G.) 


At Attacked brand) 


B. Stages of scale, 
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Babul (Acacia arabica). —Similar to iiim, this tree has a specific 
scale pest of its own (Anomalococcus indicu3 9 G.) a small dome 
shaped oval insect having a dirty brown color. The different 
stages of this creature are found in swarms on the babul branches 
and stems and in many cases a predatory moth caterpillar (EublemwM 
scitula , Tv. fig. 70) is also found among the scales; the pupal 
cases of the predator are very conspicuous on infested trees, 
fig. 325. Swarms of ants also help in distributing the scale pest 
from tree to tree. Others include two long hairy and spiny moth 
caterpillars (Taragama siva , L,, and Melanasiria hyrtaca, 0., fig. 307) 
which feed on the leaves and scrape the bark. The adult of the 
latter is a stout built chocolate brown moth. A small hairy cater* 
pillar, the larva of a small yellowish moth (Euproctis lunata , W.) 
has been found as a sporadic pest completely defoliating babul 
trees in certain years in parts of the Northern Circars. Sometimes 
bag worms of different sepcies are also found as minor leaf feeders. 




i. 



run 325 .—cocoons or scams pbedatojj moth on babul 
{Ehiblemma scitula , R.) 


Pungam (Pongamia glabra ).—This tree, which is a good avenut 
tree and the leaves of which are often used as green manure 
subject to sporadic pests only during certain seasons. Thesa 
include the leaf folding caterpillar of a pale brown skipper butterfly 
(.Parata alexis , E.), which sometimes completely defoliates the tree 
and the Erythrina and Lablab bugs (Cyclopelta siccifolia , W. 3 and 
Copiosoma cribraria , E.) which often cover the whole tree in swarms 
The leaves and buds of this tree are commonly subject to the 
attacks of a gall fly (Aspondylia pongmnim, E.) almost every wher 
H.mE/—24 a 
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The small maggot of this mosquito like fly causes irritation inside 
the buds and induces gall-formation. The galled fruits turn small 
and roundish unlike the normal ones which are almond shaped. The 
pods are sometimes bored by caterpillars (Lamonia sp.), but this is 
rare ; occasionally the curious looking caterpillar of a blue butterfly 
(Curetis thctis) is found on the leaves. v / 

Portia ( Thespesia populnea ).—This tree is chiefly subject to scale 
pests. Of these, one is a specific one—the Portia moaly scale (Pulvi- 
naria thespesiae , G.) exactly resembling the mm moaly scale and 
causing the same kind of injury to the tree and found in parts of 
Godavari and Tanjore ; the other is the common black scale (Sais- 
setia nigra, N.) noted under cotton, crotons, etc. This black scale 
is sometimes very serious on the portia tree and whole trees turn 
black and blighted due to the attacks of colonies of this scale and 
the consequent black fungus infestation. Badly infested trees 
should be pruned and given a wash with a contact insecticide. 

Palas (Butea frondosa). —This small tree, the leaves of which 
are used in different ways is found subject to some interesting 
insects. One is a small leaf mining jewel beetle ( Trachys bicolor , K.) 
numbers of which often cause mine blisters on the leaves and other 
a stink bug (Coptosoma oslensum,) D. numbers of which some¬ 
times appear in swarms and suck the leaf juice making the foliage 
dry. A third is a slug caterpillar not very common however. In 
parts of the Circars, Butea shoots show cospicuons plant galls 
made by a weevil specific on this plant (Pachyonyx quadridens , Oh.); 
the grub is found inside the gall. 

Rain tree, Peltophorum, Poinciana , Asoka , etc. —These trees 
which are nowadays planted as avenue trees along the highway 
and parks are chiefly subject to the attacks of the bark borer cater¬ 
pillar ( Indarbela tetraonis , M., fig. 326) noted already under citrus 
and other fruit plants. Brownish galleries of this caterpillar made 
of powdery frass are very commonly seen on the barks of the trees 
especially near the forks and attachment of the branches. The two 
mealy bugs Phenacoccus iceryoides, G., fig. 327, and Aspidoproclus 
xyliae , G., are also often found covering the tender shoots of 
trees grown along roadsides in Coimbatore. 

Teak (: Tectona grandis). —The two widely distributed and 
important pests of teak in Southern India are the two leaf cater- 
pillars—the teak defoliator (Hyhloea puera , C.) and the teak 
skeleuoniser ( Hapalia machoeralis, W.) found in all teak areas. The 
former fig. 328 is a fairly stout cylindrical caterpillar brownish green 
in color with the head end dark ; it pupates in a leaf fold and 
the moth coming out of it has the upper wings greyish red and 
the lower wings dark brown with dark orange and red patches. 
This insect is sometimes found feeding on Bignonia and Millingto- 
nia in gardens, and on teak it is sometimes a serious pest. It m 
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-THE SHOOT A^D BARK ;ORHTO ARBELID. 

(Indarbela tetraonis , M.) 

7 Moth. 

8 Larval gallery on stem. 


[From Fusa Plate] 
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often found in company with its companion noted above—the 
skeletoniser. This latter caterpillar (. Hapalia ) is slender and elongated 
and light green in color with a series of purplish spots on either 
side of a median dorsal yellowish longitudinal streak. The pupa 
of this creature is also found in a leaf fold. The adult is a small 
bright yellow moth with some spots and markings and a marginal 
dark streak on the wings, fig. 329. The caterpillar feeds on the 
green matter of the leaf leaving only the ribs and thus skeletonises 
the leaves. These two caterpillars are often very serious in parts 
of Malabar ; though they can be checked on a few isolated trees in 
compounds and fields, in large teak plantations it becomes a problem 
of some serious importance in Forest Entomology. The caterpillars 
of a Cossid moth (Eyqisipila robusta , M.) is a borer of teak in 
Travancore. The ha ry caterpillar (Diacrisia obliqua) and 
lingicern beetles {Coelosterna, Dihammus , etc.) are also noted 
on teak. 



FIG, 328,--TEAK LEAF ROLLER-STAGES. 

(Hybloea pusra, C.) 

1—3 Larva, pupa and moth. 


FIG. 329.™ TEAK DEFOLIATOR. 
LARVA AND MOTH. 

{Hapalia machoeralis 9 W.) 


f From S.S.I.] 


[From I'M .Holes, 


376 Handbook of Economic Entomology for South India 


Occasionally, on teak branches, a beautiful shining green jewel 
beetle ( Psiloptera fastuosa , F.) is found breeding in parts of the 
West Coast area (fig. 330). The spotted grasshopper (Autarches 



FIG. 330. -JEWEL BEETLE OK TEAK. 

{Psiloptera fast uosa, F.) 


(From S.iS.I.] 


miliaris) of coffee (fig. 292) sometimes attacks young teak seedlings 
along the West Coast. A mealy bug ( Fhenacoccus hirsutus , G.) 
has been noted covering the teak shoots in profuse white cottony 
masses in the Walayar forests of South Malabar. In parts of 
Tirunelveli, the writer has noted ball-like galls on the branches of 
teak which are probably caused by (Cynipid) gall wasps ; the disease 
has to be further investigated. Similarly in parts of Malabar, the 
surface of teak leaves is often found covered with small hairy out¬ 
growths. This is another phenomenon which has to be studied. 

Gasuarina (Casuarina equisetifolia). —-The bark caterpillar noted 
on fruit and avenue trees (Indarbela tetraonis, M.) and two or three 
stem-boring longicorn beetles (Godosterna scabrator , F., fig. 331, G. 
spinaior , F., Heresium simplex, G., Stromatiumbarbatum , F., fig. 313, 
etc.) are the chief pests of this tree. Sometimes termites, bagworms 
(Glania spp.) and mealy bugs (I eery a and Monophlebus spp.) are 
also found causing some injury. A root eating greenish caterpillar 
occasionally attacks the young plants in parts of Thanjavur, along 
the coastal aria. 




FIG'. 331.-—CASUARINA BORER BEETLE AND GRUB 
(Coelosterna scubrator , F.) 


[From S.S.I .] 


Banyan and Pepul (Ficus spp.).—The insects affecting the edible 
figure found on these also. Sometimes leaf caterpillars (like 
Hypsa ficus, F., figs. 250 and 332) very badly defoliate the leaves ; 
mealy bugs and scales also cover the tender shoots and fruits (see 
page 301). 

Nuna (Morinda tinctoria ).—This common tree, the bark of 
which is often used for dyeing purposes, is subject to two 
or three insects; the commonest of these is the guava 
mealy scale (Pulvinaria psidii , G.) which covers the whole 
foliage and gives a sickly and blighted appearance to the 
whole tree. Sometimes the whitish grubs of a very small 
pale brown beetle (Hypothenemus plumeriae, N.) is found boring 
into the shoots and causing the latter to fade and dry ; this damage 
is often very noticeable. Leaf eating insects on Morinda chiefly 
include one or two species of green stout hawk moth caterpillars 
—(chiefly Macroglossa vialis, B. and Rhopalopsyche bifasciata, B.). 
The mealy scale and the shoot beetle might occasionally demand 
some attention. 

















CHAPTER XIX. 


Insect pests of Stored Products and Household Insects. 

PESTS OF STORED PRODUCTS. 

All our farmers are aware of the fact that it is not alone the crop 
growing in the fields which suffers from insect attacks, but that 
insects of different kinds also do harm to stored agricultural products. 
It is well-known that preservation of grains, pulses, etc., for seeds 
and other purposes is often a serious problem among farmers every¬ 
where. Commodities like grams, pulses, oil-seeds, dry fruits and 
nuts and various dry vegetable products are the chief materials 
which suffer from such damage and the injury so caused is often 
very substantial. Farm granaries, provision and grocery depots, 
drug stores and flour mills are the chief haunts of these insects. 
It must, however, be noted that the great majority of them are 
quite different from those affecting growing crops in their food 
habits and their activities except in very few cases are almost 
exclusively confined to stored products. The important products 
which have to be guarded against such pests are stored grains, 
pulses, oil-seeds, dry fruits, tobacco, cashewnuts, cardamoms 
and stored tubers like potatoes, yams, ginger, turmeric, arrowroot, 
etc. The general life history and habits of most of these insects 
being similar, the various control measures for all of them are also 
more or less the same. 

The more important of the insects affecting stored products of 
different kinds are representatives of two insect groups viz,, the 
Beetles and the Moths ; of those two, beetles are far more repre¬ 
sented and of greater importance than the moths. Beetles ar > also 
comparatively more destructive because of the fact that both the 
larva and the adult insect attack the stored material, while among 
moths it is only the larva or the caterpillar which causes uha damage. 
Though over a dozen different beetles have be 311 noted in associa¬ 
tion with stored products in different parts of India, the following 
are the most important and well-known forms among them 

Beetles. 

The rice weevil (Sitopkilus oryzae , L., fig. 333).—This insect 
has a world-wide distribution and it is one of those insects with 
which every farmer, miller or provision dealer is familiar ; it is known 
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FIG. 333. -THE JLICE WEEVIL—STAGES. 

(Sitophilus oryzae, L.) 

I Weavil, 2 Grub. 3 Pupa. 

[After Lefts y] 
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by several local vernacular names in different places. The insect 
is a small brownish black weevil about an eighth of an inch long with 
a cylindrical body and a conspicuous curved beak. Both the adult 
and the grab not only feed on the stored product but breed and 
multiply rapidly in the store and at times cause very serious 
damage. Though it is called rice weevil, the insect is also found 
infesting other stored grains such as wheat, cholarn, maize, etc. 
Accurate statistics of the damage caused by this important pest 
are not available but the annual loss to rice dealers in Burma alone is 
roughly put down to amount to several lakhs of rupees. 

Life history and habits .—The female weevil lays several eggs 
(as many as 50 or 60) and each is laid inside a small groove hollowed 
out previously by the beetle on the grain surface. The small 
pale white legless grab hatching out of the egg starts gnawing into 
the grain and grows inside the same. The full-fed grab pupates 
inside the grain itself. The larval and pupation periods generally 
vary according to seasonal changes ; the pupal period varies from 4 
or 5 days to 10 or 12 days. Several generations are passed in the 
year and, in a neglected. granary the pest has very favourable 
facilities to multiply rapidly and cause s’ bstantial loss in weight 
and purity of grain. 

The Bed grain beetle (Tribolium castaneum , H., fig. 334).™ 
This is a small elongate flatfish r >d d >rmestid beetle about one-sixth 
of an inch long. It is an extremely common creature and is found 
to infest almost all stored products like grains, oil-seeds, vegetable 
powders, oil-cakes, dry fruits, nuts, etc., and it is a special pest of 
articles like rice, wheat flour, pulses, powders, biscuits, bran, etc. 



FIG. 334. -THE RED GRAIH BEETLE. 

{Tribolium castaneuw t M.) 
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The slender elongate white larvae are also found in infested material. 
This insect is also fond of museum specimens like dry insects, 
stuffed trophies, etc., and insect collection boxes not properly 
disinfected often become subject to its depredations. The small 
brown saw-toothed beetle (Oryzcephilus surinamensis , L., fig. 335)— 
so-called because of the serrated edges of its thorax, is also occa¬ 
sionally found as a minor pest with the red and other beetles on a 
variety of stored materials. 



MG. 335. -THE SAW TOOTHED BEETLE AND LABVA. 

(Oryzciephilus surinamensis , L.) [If'rom <8.6'. /. j 

The Faddy borer beetle (Rhizopertha dominion, F., fig. 336).— 
A dark brown beetle measuring about one-sixth of an inch with 
a stout globular head. Though not so common as the t^ o 
insects noted above, it occasionally becomes a serious sporadic 



local pest 
and their 


DIG. 336. -THE PADDY BOBEB BEETLE. 

(Rhizopertha dominica s F.) [ Rrom S.SJ1 

of stored paddy (unhusked rice); the adult beetles 
young ones bore through the husk of the grain. 
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feed on the contents and turn it into chaff. Attacked paddy 
grains show the round hole made by this pest. It is also sometimes 
found on other grains in company with other beetles. 

The Drug store beetle (Sitodrepa panicea , L. ? fig. 337).—This is 
a minute brown beetle one-tenth of an inch long with striated 
upper wings and clubbed antenna. The small whitish grub of the 
beetle is not hairy. It is found boring into all kinds of dry stores 
like turmeric, ginger, coriander, etc., vegetable drugs of different 
kinds and practically all dry vegetable and animal matter like 
leather stuffs. It also attacks books and records, boring minute 
round holes in them. This insect is said “ to eat anything but 
cast iron A 

The Tobacco borer beetle (Lasiodemia serricorne, E., fig. 338).—In 
general form this insect is similar in appearance to the drug 
store beetle but is smaller in size (one-sixteenth of an inch) without 
striations on the upper wings and the antenna not swollen at tip ; 
the grubs are very hairy and curved. This is the well known and 
widely distributed pest of dry tobacco in all forms such as cigarettes, 
cigars, etc. Both the adult and the grub bore into dry tobacco. 
It is also known as the 4 Cigar borer J beetle. Though it attacks 
tobacco products chiefly, it has also been found to feed on stored 
seeds, dry drugs, oil-cakes and roots of ginger, turmeric, etc. 



MG. 337.'—DRUG BEETLE AND GRUB. 

{Sitodrepa panicea, L.) [From S-SJ j 

Pulse beetles (chiefly Pachymerus chinensis , L„, fig. 339).— 
These are small active roundish beetles about one-fourth of an 
inch long ; the body is abruptly rounded behind and the hind 
legs are stout at the base. These beetles are easily recognized by 
their dark brown or speckled bodies and are closely associated wfei, 
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FIG. 338. -THE TOBACCO BOBER BEETLE. 

(Lasiodenr a serricorne, F.) 

1 Attacked cigar. 2 to 4 Grub, pupa and adult. 

[From S.S.I.] 

pulses of all kinds ; their eggs are laid as minute white scales on 
infested seeds and the thick-set grubs bore into them by cutting a 
neat hole. These beetles are often serious and cause appreciable 
loss to stored pulses like cowpea, grams, lablab, etc., the species 
noted in some of these cases is found to be Bruchus phaseoli , G. 




FIG. 339. -PULSE BEETLE AND GRUB. 

(Pachymerus chinensis , L.) 


[From tS.S.I. ] 
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The Tamarind beetle (Pachymerus gonagra, F., fig. 340).—This 
is a dirty grey beetle belonging to the same group as pulse beetles 
but bigger than the common species of the group 5-6 mm. long. 
Iho grub of this insect burrows into preserved tamarind fruit in 
provision depots and spoils the same. The full-grown grub con¬ 
structs a small oval tough silken cocoon for its pupa ; these dirty 
brown cocoons are commonly found on unheeded tamarind pulp 
kept in bazaars. 



FIG, 340, -THE TAMARIND BRUCHID BEETLE, 

(Pachymerus gonagra , F.) 


[From 8.S.I.] 


A fairly large dark beetle (Tenebroides mauritanicus , L., fig. 
341) is also found in stored produce; this is also believed to be 
partly a post and partly a predator on other insects. 



(Tenebroides mauritanicus , L.) 


[From S.SJ,} 


The dark brown tenebrionid beetle (Alphiiobius laevigaius , F.) 
is often found infesting stored groundnuts, millets and fish manure in 
some places. Another beetle . ( Necrobia rufipes) is also noted or. 
stored groundnuts. 


h.ejs,—25 
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Moths. 

The important moth pests of stored materials are the Paddy 
or Angoumois grain moth, a few species of moth caterpillars which 
are known as meal and floor worms, and the potato tuber moth. 
Compared to beetles these are fewer in number, though some of 
them cause very serious damage. 

The Paddy or Angoumois grain moth (Sitotroga cerealella, 0., 
fig. 342) is a very small shining moth found flying in numbers 
inside infested granaries and causing considerable damage to 
stored paddy ; it is also found in maize and cholam store. As 
stated above, it is the larva of the moth that bores into the grain 
and turns it into chaff. It burrows into the unhusked paddy seed 
and in bad infestations serious loss is caused. The pupa is found 
in a small cocoon inside the grain. 




FIG. 342. -THE PADDY STOKE MOTH AND LAKVA. 

{Sitotroga oerealella , O.) 


[From S.S.I.] 


The meal worm moths include the rice moth (Corcyra cephalonica , 
H., fig. 343), the Indian meal moth ( Plodia interpunctella, H.), 
and the fig moth ( Ephestia cautella , W.).—One or other of these 
is commonly found on various stored products such as vegetable 
powders of different kinds, cholam, maize, rice, grains, seeds of 
groundnut, cashewnut, etc., often causing appreciable damage. 
The caterpillars of these are pale reddish brown or whitish worms 
found remaining inside tubular galleries made up of the powdery 
matter, the loose grains, etc., all webbed together in a connected 
mass. The rice moth appears to be one of the commonest of these 
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moal worms in Southern India and though known as rice moth it 
infests a variety of other stored products. The fig moth has been 
noted to infest groundnut seeds and the meal moth ( Plodia 
interpuncteUa , Hb.) often attacks stored cashewnuts with another 
moth (Thylacoptila paurosema , M.) in South Kanara. 

The sweet potato weevil, the potato borer moth and the ground¬ 
nut seed bug noted before may also be brought under the category 
of stored pests when they attack tubers stored in the godowns. 
(See pages 243 and 247.) 



c FIG. 343. —RICE MEAIi WORM. 

(Gorcyra cephalonica, H.) 

(a) Larva. (6) and ( c ) Pupa. (d) Moth, 

[From S.S.I.1 


GENERAL HABITS OE STORE PESTS AND CONTROL 
MEASURES. 

Almost all the insects noted above are more or less similar in 
their life habits. They breed and multiply so rapidly in the midst 
oi their food that all the different stages are found on the same 
toed material, and onco infested, the material is very badly damaged 
in a very short time. The pests get dispersed also very easily from 
pla.ce to place with consignments of infested material in gunny bags 
and other containers, and are easily conveyed by road, rail or water 
way. Except in a few specific cases, the measures to control store 
pests are similar in the case of all the above insects since their 
h„e.e.— 25a 
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general habits are more or less alike. The really practical and 
effective measures for controlling insects affecting stored products 
and for preventing damage and loss are thorough cleanliness and 
proper treatment of the material before storage. In the way of 
preventive measures, it will be helpful to keep in view the following 
fundamental points in this connection :— 

(1) Proper condition of the cellar , bin or vessel before storage . 
—Before a consignment is stored, the store-house or any vessel 
in which is to bo stored should be made thoroughly clean and free 
from any traces of loose grain, chaff, bran, etc. The corners and 
floor of the vessels and any cracks in them which often retain bits 
of matter should be thoroughly cleaned. If this is not chue the 
infection which would linger will spread and in due course spoil 
the stored material. 

(2) Proper condition of the product to be stored .—The grain, 
pulse or other products should be thoroughly dried and made free 
from husk, chaff or any extraneous matter which would carry the 
infection into the store-room or vessel. No useful purpose will be 
served by storing already infested seed in a cellar or bin, however, 
clean the latter may be. 

(3) Proper condition of the material and the container after 
storage .—Once the material has been stored, the granaries, bins or 
vessels should be completely closed up and remain insect proof; 
otherwise they are liable to get infested sooner or later. Even the 
best lot of seeds, kept in very clean vessels, will get infested if kejjt 
exposed; baskets, open earthen pots or vessels or loose gunny 
bags do not keep seeds in good condition. If the above throe 
fundamental conditions are attended to properly, it moans that 
Infection is considerably prevented through all the three important 
channels, viz., the store-room, the stored product and later exposure. 
In this way, a considerable degree of relief can be experienced from 
store pests. 

Control measures .—It is, however, found that, in some cases, 
stored products even after bestowing such attention as described 
above, appear infested with beetles or moths when examined after 
sometime. This is due to the fact that before storage the products 
frequently contain the minute eggs or larvse of some of these 
insects, which might have escaped our notice and withstood the 
ordinary mechanical methods of drying, cleaning, etc., and multi¬ 
plied in storage. To guard against such a contingency, valuable 
lots of grains, pulses, etc., may be given some special treatment 
which would destroy all traces of insects lurking in them before 
storage. One of the best known methods in this direction is what 
fa known as Fumigation 5J by an insecticide. Fumigation is 
the process of subjecting insect-infested material to the fumes of a 
poisonous gas which would destroy all traces of insect in the material 
to be stored. It has been found that stored products remain 
perfectly free from insect attacks if they are fumigated and preserved 
in clean insect-proof containers. It must be remembered, however, 
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that fumigation does not make stored products immune to further 
attack if they are not properly preserved after the process. The 
fumigant commonly used at present for such purposes is a liquid 
called Carbon-bi-sulphide. The process is as follows : The stored 
material to be fumigated is put into any vessel or container which 
can be tightly closed after the operation similar to the one in 
fig. 68. A measured quantity of the chemical is poured on some 
cotton wool kept over the grain or other material inside the box 
and the latter immediately closed. The box is left closed for 24 
hours for the insecticide to act and then it is opened and the 
fumigated stuff freely aired and stored in insect-proof containers* 
The usual dose is one ounce of the liquid to every fifteen cubic feet 
of area enclosed and the period is generally 24 hours. During this 
process, the Carbon-bi-sulphide inside the box evaporates and the 
heavy gas penetrates the seeds and destroys all insect life. In carry¬ 
ing on fumigation with Carbon-bi-sulphide which is an evil smelling 
inflammable liquid, some precautions have to be taken and only 
trained hands should do the work. The chief precautions are : Do 
not bring any lights near Carbon-bi-sulphide or the fumigation 
chamber during the process, do not take a bottle of Garb on-bi¬ 
sulphide near a fire or naked light nor allow it to get exposed to the 
sunlight or become heated, and then, store the chemical in a 
properly stoppered bottle and under lock and key. Fumigation 
with carbon-bi-sulphide should be done in a place where no one can 
get access during the process. The gas is also poisonous to human 
beings and as such one should leave the bin or room immediately 
after pouring the liquid and closing the room. If the dose and the 
time-limit are properly adhered to, the fumigated material will 
not suffer in any way-either for seed purposes or for consumption. 
In farm houses and the seed stores, the provision of a medium 
sized fumigation box (as in the figure) to treat seeds of different 
kinds will be very useful and handy. There are also other fumi¬ 
gants now tried in different countries. Those include Hydrocyanic 
acid gas, Calcium Cyanide, Sulphur fumes and Ethylene di-chloride; 
it is claimed that Ethylene di-chloride has properties vhich make 
it not only a very effective fumigant but also a safe substance to 
deal with. Poisonous substances like Calcium cyanide, 
Oarbon-bi-sulphide ? etc., should only be used by men with some 
experience in that work. Fumigation of large stores of foodgrains 
with calcium cyanide has been successfully carried out recently by 
the Madras Government and the problem of preserving large stock® 
of imported foodgrains has also been solved by this process. 
Reinfestation of these stocks is prevented by dusting the external 
surface of the bags with well-known insecticide R.H.C. The 
use of B.H.C. or D.D.T. smoke canisters also serves the purpose of 
the dusting but the godowns have to be first rendered airtight. 
These methods are so perfect that they are now being adopted as a 
regular routine procedure all over the State. It should also be men¬ 
tioned here that calcium cyanide is a deadly poisonous chemical 
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and can, therefore, be handled only under expert technical supervi¬ 
sion. The use of the chemicals is recommended only in the case of 
whole grains like cholam, wheat, maize, etc., and not for rice, 
various kinds of hour and readymade edible preparations. Later 
developments in the line consist in the use of fumigants like Chlo- 
rosal or Killoptera, Methyl bromide, etc., both of which are 
highly efficient but absolutely harmless either to the treated material 
or to human beings. 

There are also various other methods in vogue suited bo different 
materials and conditions, such as, physical sterilization with very 
cold or hot air, or X-rays, storage in underground cellars, etc., to 
defeat granary pests. ; spraying the seeds and giving a protective 
film of oil or emulsion to keep away moths and beetles ; use 
of napbhalene in the preservation of seed grains, etc. We also meet 
with various other local methods of storage and different kinds of 
vessels, bins, underground granaries, etc., devised and used for 
the purpose in different tracts ; but very few of them are known to be 
very effective or reliable in keeping away store pests. For all 
general needs, however, the instructions given above regarding the 
preliminary treatment and proper storage of the products wifi be 
quite satisfactory. As stated above, a great deal depends upon 
general cleanliness and the carrying out of the preventive measures 
suggested above. For further information regarding the insecticides, 
etc., reference may be made to the numerous papers added on 
this subject in Appendix E. 

Household Insects. 

As is well-known, insects of different kinds are often found in 
our dwellings. Of these, some are, as we have already noted before, 
creatures feeding on provisions and other dry stores while some 
show a partiality for articles of clothing, household furniture and 
fittings, upholstry, books and many such materials. 

Among the commonest of household insects in Southern India, 
we have the cockroaches, the crickets, silver fish, ants, white ants, 
carpet and powder post beetles and clothes moths. Of these, the 
important forms which directly affect human beings and domestic 
animals both as annoyances and disease carrying creatures are 
flies, mosquitoes, bugs, fleas and lice. 

Cockroaches (Blattidm) —These are very familiar creatures found 
running about in our store-rooms, kitchens, etc., and causing 
considerable annoyance in various ways. Two or three different 
kinds are found, but the commonest household form (Periplaneta 
americana, L., fig. 344) is a fairly large creature of a uniform deep 
brown colour measuring an inch and a half in length : two others 
sometimes found are the small German roach (Blatella germanica , 
L.) which has two characteristic dark brown streaks on the prothorax 
and the slightly larger Australian roach (Periplaneta australasioe- 
Fb.) which has a circular yellowish band on the prothorax and 
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FIG. 344.— THE COMMON" COCKROACH. 
(Periplaneta americcinci, L.) 


[From S.S.I.] 



FIG. 345.- THE GERMAN COCKROACH. FIG. 346.- AUSTRALIAN COCKROACH, 

(Blatella germanica, L.) (Periplaneta australasios, F.) 

[From 8,8.1 .] [From 8.8.1.\ 


a narrow yellowish patch on each forewing, figs. 345 and 346. Cock 
roaches lay eggs in characteristic seed like cases (ootheca) each case 
containing a number of eggs ; these egg capsules are often found 
sticking out of the abdomen of the female cockroach as it moves 
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about. The young ones take about three months to attain maturity 
and pass through six moults during that period. Their habits in 
houses are well known ; they are nocturnal and fond of warm and 
moist places, they touch, taste and pollute everything they meet 
with and leave a nasty unpleasant odor in their haunts. The best 
method of control against these creatures is the use of poison traps— 
the best poison bait being Sodium fluoride —a white powder. It can 
be sprinkled in the haunts of cockroaches either alone or mixed with 
equal parts of flour. The stuff is poisonous and has therefore to be 
handled and used carefully. Borax is also sometimes used, but it is 
not so effective as Sodium flouride. 

Crickets (Gryllidce, fig . 14).—Crickets have almost the same 
habits as cockroaches but are not so ubiquitous and audaceous as 
the latter. The common house crickets [Gryllus s#.) are grey 
brown in color with the characteristic tail processes. The mole 
cricket (Cryllotalpa africana , L., %. 85) is often found in damp 
corners in houses. Crickets are also nocturnal and make a shrill 
disturbing noise from inside cracks in walls and door- frames and 
leap long distances. These are sometimes difficult to control but 
can be checked to some extent by trapping them in basins of water 
kept in their haunts or with poison baits. 

Silver fish (Lepisma sp. fig. 341).—This is an active glistening 
greyish insect which is commonly found behind pictures on walls, 
books, shelves and washed clothings which, have not been dis¬ 
turbed for some time. This creature which belongs to the group 
Aptera is wingless, has a soft scaly body and the three characteristic 



Fra. 347. —the silver fish. 
{Lepisma sacharina.) 


[From 8JSJ.1 
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anal processes. Different species of this common insect are also 
found inside granaries and store houses where at times they multi¬ 
ply remarkably and assume serious proportions. Thorough cleaning 
of the haunts and sprinkling of phenyl water will control these 
creatures. In the case of books and pictures (see fig. 348), book 
solution may be used. Naphthalene or camphor may also be used 
for clothings, etc. Sodium fluoride paste can also be used as a bait, 
but should be carefully handled since it is poisonous. 

Carpet beetles (Dermesiidae ).—These are small beetles which 
are often destructive to carpets, upholstry, brushes, silk and 
woollen goods and even museum specimens of insects, etc. The 
larvse are dark brown or black and wooly (hence known as wooly 
bears). The common household ones found in Southern India are 
two small spotted forms (Anthrenus vorax , W. 9 and A. pimpinellce , F._ 



FIG, 348. —DAMAGE BY SILVER FISH. 


{From S.SJ.} 


(see fig. 349) ; A. fasciaius has been reported from army clothing 
depots and a larger and darker species Dermestes vulpinus , F. is often 
found attacking fish gxano, silk cocoons, etc. The same control 
measures adopted for the fish insect can be employed against these 
beetles also. In some of the hill plantations in Southern India and 
in places along the foot hills of the Western Ghats a dark brown, 
tenebrionid beetle (Lyprcps curticollis, F.) is, during certain seasons 
found in swaims attached to the vood-work in buildings, rest-houses 
etc,., it has not however been noted to cause any harm soTar, 






(Anthrenus pimpinella , F.) 
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Ants (Formicidae, figs . 350 and 351.)—Ants of different kinds are 
now and then found as annoyances in households ; they attack 
all kinds of foods and provisions, especially sweets, dairy products, 
etc. The common household ants in Southern India include the 
species of small red ant Monomorium (M. gracillimum, S.) a reddish 
brown odoriferous ant (. Myrmicaria brunnea) another species ( Sole - 
nopsis geminata , F. fig, 350) and a few very minute dark forms. The 






FIG. 350. -THE HOUSEHOLD RED ANT. 

(Solenopsia geminata, F.) 

[From 8.8 


FIG. 351. -THE SMALL HOUSE AST. 

(Monomorium gracillimum , S.) 

[From S.S.I.] 


black ant (Camponotus compressus, F.) also haunts houses. Ants 
and termites being social insects the radical remedy against them is 
to destroy their nests containing the queen ant and all the other 
inmates. If the nests are located they can be fumigated W-th 
Carbon bi-sulphide or Sulphur fumes with some apparatus like the 
White ant exterminator (fig. 352) or merely by pouring the 
Carbon bi-sulphide and closing the hole with wet clay. Temporary 
relief can be obtained in households by baits and traps of 
different kinds such as those made of Tartar emetic, soda, arsenate 
etc., etc,, (see Appendix). DDT dust or DDT in kerosene has a 
remarkable effect against most of these household pests. 

Household hairy caterpillar. —In the sub-montane districts, 
especially along the West Coast during the period July to November 
a small black hairy caterpillar, which feeds on mosses and lichen 
is often found as a domestic pest causing considerable annoyance to 
the inmates of houses. The adult insect is a pretty small moth 
(.Asura conferta, W.) with orange colored wings which comes %q 
lights in numbers, fig. 353, 
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Wasps and Bees .—Hornets and bees which occasionally build 
their hives near and inside human dwellings often become a nuisance 
to men. The rock bee (Apis dorsala ) and the yellow banded wasp 
(Vespa cincta) are the commonest of these in South India ; often 
the carpenter bees (Xylocopa spp.) also become serious in the wood¬ 
work of houses. The only practical and easy remedy against 
them is to burn the nests with a torch during night time when 
the colony is inactive. 

White ants (Termitidae) and furniture beetles (Bostrychidae ).—» 
Though belonging to a different group (Isoptera) and structurally 
quite different, white ants are social forms like ants and have 
practically the same habits. In South India, we have, in addition 
to species which attack growing plants (fig. 354), forms which are 
household pests affecting wood-work of all kinds, furniture, picture 



FIO . 354. -TERMITES ON TREE STEM, 

[Brom 8.S.I .] 

frames, etc., and even books, pictures, clothings, etc. To prevent 
termite attack we have to attend to at least one of these principles, 
viz., make the structure or material to be protected inaccessible 
to termites, use wood which resists their attack or not allow termite 
breeding in the vicinity. 

Similar to white ants small reddish and dark brown beetles 
(Bostrychidce) are often found attacking cane, bamboo and other 
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wooden materials of the household ; in had cases the material is 
reduced to powder by these beetles and their grubs. They are 
known as powder post beetles. The common species known belong 
to the genera Sinoxylon and Dinoderus (fig. 35£). The control against 
these insects is more or less similar to that against termites. As 
preventives, wood-work used in buildings, furniture, etc., should 
be well seasoned or naturally resistant and those which have to be 
in direct contact with the ground may be soaked in some preventive 
solutions of creosote or other materials which will deter these crea¬ 
tures from attacking wood. 


fig-. 355. -FURNITURE BEETLE. 

(Sinoxylon sudanicum. L.) 

[From S.SJ .] 


Clothes moths (Tineidce). —Furs, woollens, trophies, etc., and 
sometimes linen, when not attended to for a longtime are found to 
be attached by slender caterpillars of these small moths; the cater¬ 
pillars generally move about enclosed in small cases of cotton, wool 
or silk and feed on the fabrics. The common ones in South India 
are a light greyish brown moth (Tinea pachyspila , M., fig. 356) and 




FIG. 356. —THE CLOTHES MOTH AND PUPA. 
(Tinea pachyspila, M.) 


[From S.SJ*\ 
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the widely distributed black and white winged clothes moth ( Tricho - 
phaga abruptella, L., fig. 357). Constant handling and the use of 
naphthalene, camphor, etc., will control these insects. Fumigation 
of the infested material or room is also an excellent measure. 



FIG. 357. —THE BLACK AND WHITE CLOTHES MOTH, 
(Trichophaga abruptella 9 W.) 


[From £,£./.] 





CHAPTER XX. 

Pests of cattle and other Domestic Animals. 

In addition to the insects causing damage to his growing crops 
and stored provisions the farmer has to contend against insects of 
different kinds attacking his cattle and other domestic animals like 
sheep, horses, poultry, etc. These insect pests not only cause direct 
injury and annoyance to the animal hosts they attack, but in many 
cases they also cause diseases and functional troubles in them. The 
more important of these pests are representatives of certain groups 
of insects specially adapted for life as parasites on warm blooded 
animals, and include creatures popularly known as horse flies, hot 
flies, biting flies, gnats, flesh maggots, fleas, lice, bird lice, ticks, etc. 
The insect order including the most important of these is the 
Diptera ; others include the biting bird lice (Mallophaga) allied to the 
Neuroptera, the fleas (Siphonaptera) near the Diptera and the blood¬ 
sucking lice (Anoplura) allied to the hugs (Rhynchota). In addition to 
these we often come across some important non-insect pests of 
cattle, viz., ticks and mites. Occasionally cattle grazing in forest 
areas often become subject to the attacks of bees, wasps, blister 
beetles and spiny and hairy caterpillars also. 

The trouble and annoyance caused to milch and work cattle by 
such pests and the loss of condition in such animals are very serious 
in many places, and the annual loss sustained in India on this 
account is estimated at many lakhs of rupees ; especially in. forest 
areas cattle suffer very seriously and lose condition very appreciably. 
Dogs infested with ticks and poultry suffering from lice very soon 
lose their health and even become prey to some infectious diseases. 

Among fly pests of cattle, there are different categories mot with; 
the more important of these are the Gad flies (Tabanidss), Horse 
flies (Hippohoscidse), Bot flies (Oestridse), the Flesh maggots and 
the Biting flies (included under Muscidse) and the Mosquitoes (Ouii- 
cidso). It may also be added that, of these different kinds, soxno of 
the groups include insects which are pests only in the adult condi¬ 
tion while among others it is only the larval stage or tli® 
maggot which causes real injury to its animal host. 

The Gad flies (Tabanidae ).—These are stout built active flies. 
The males have large eyes meeting at the median line. Among 
these flies the males generally feed on the nectar of flowers and it is 
only the female which is blood thirsty and attacks cattle and some¬ 
times even men. The early stages of these insects are generally 
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spent in places where there is some water. The eggs are usually 
attached in masses of hundred or more to aquatic plants 
(fig. 20) and the larvae are generally found wriggling in moist 
soil. These larvae are cylindrical and elongated like worms 
with the body having transverse ridges and pointed at both 
ends. They feed on the small organisms found in the moist 
soil and continue in that manner for over a month or two and 
then pupate near about their larval haunts. The commonest forms 
found in South India are species of Tabanus (Tabanus striaius , 
F., fig. 358 a well-built grey fly with three rows of whitish 
marks on the abdomen) including the common ones found in the 
plains and the banded winged species of C hr y sops (Chrysops dispar , 
F.). These are generally found hovering about cattle-yards, stables 
and grazing grounds ; the flies frequently visit the hosts and suck 
blood. In the forests and hills, forms like Haematopoia and Corizone - 
ura (Pangonia) are noted ; the latter include hairy forms with remar¬ 
kably long and pointed proboscis which, in some cases (as in 
Gorizoneura taprobane W., fig. 359) is as long or longer than the 
whole body and is said to pierce the skin of wild animals like ele¬ 
phants, bison, etc. On the Bababuddin hills, the writer has found 
species of Haematopoia (H. montana, B.) viciously attacking 
even men. 

Horse flies (Hippoboscidae). —These are leathery flattened flics 
with wings and having the legs well supplied with strong claws 
which help them to attach themselves to their host (fig. 360). 
Though provided with wings and able to fly, these creatures generally 
remain clinging on to the skin of their host; when disturbed they fly 
out for a second and again settle on some other part of the host’s 
body. Sometimes numbers of them are found attached to the sides 
of the neck in cattle. Here again it is the adult fly which is the 
pest—sucking blood from its host. The life history of these creatures 
is peculiar. Instead of laying an egg like many other flies, the 
female insect deposits a fairly mature larva which changes very 
soon into a short roundish puparmm from which the fly emerges. 
Such flies which exhibit this peculiar features in their life history 
are known as Pupipara and come under the family Rippoboscidds. 
The common forms include species with a yellowish or reddish 
brown body often marked with spots and bands—Hippobosca ; 
(commonest species H. maculata, L. and H. eapensis, 0.); these 
attack cattle, horses, dogs, etc. A degenerate apterous form 
( Melophagus ovonus) is known to attack sheep in different Darts of 
India t 


Eat flies (Oestridae). —Unlike the flies rcted above, these are 
insects where the larva is the real pest, living often as an internal 
or subcutaneous parasite of the host. The flies are sombre coloured 
forms with heavy bodies, rudimentary mouth parts and large heads 
and they are rarely seen. The life histories of these flies ar® 

H.E.1S.— 26 
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rm. £53.—a common gad fly. 
(Tabanas strialus , F.) 


{From S.S.X .] 



FIG. 359c—THE HILL GAD FLY. 

; Pxngonia [Conzoncura) taprobane W.] 


lFrom S.SJ.] 
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extremely interesting and wonderfully adapted to their peculiar para¬ 
sitic habits. Three important types are well-known— (a) the Horse 
bot fly (Gastrophilus equii, F.); the female fly attaches its eggs singly 
on to the hairs of the horse ; the just hatching embryo causes some 
slight irritation and the horse licks the spot with the result- that 
the young larva is transferred unconsciously to its alimentary tract. 
In this manner, numerous larva) find +heir way into the stomach 
of the horse where they grow feeding on the mucous secretions ar d 
causing trouble to the host. When about to pupate, the full-fed 
maggot escapes to the soil with the horse dung and pupates under¬ 
ground. The horse bot is not a very common insect in South India 

though in North India the species . Gastr o ph ilus inteslinalis, 

deG. is said to be common. ( b ) The sheep bot ( Oestrus ovis , L., 
fig. 361), this fly lays its eggs or even maggots as in the case of horse 
flies into the nasal chambers of the sheep ; the lame often find their 
way into the other chambers of the head and when many such 
maggots get in, great annoyance and trouble are caused and the 
sheep suffers. The full-fed-maggots either crawl out or are expelled 
as a result of the sneezing by the sheep and pupate under the soil. 
This ins©ct is fairly common in South India, (c) Ox bot or warble 
(chief Indian form Hypoderma lineatum , deG) ; this fly generally 
attacks cattle and th© larvse are known as warbles. Though widely 
distributed in Northern India warble flies are not very common in 
Southern India. The eggs are attached to hairs of the body of the 
host and the young larvae hatching out grow into fleshy maggots 
which cause the typical swellings with inflammation on the skin of 
the host. The maggot remains in this pouch for some time and 
when about to pupate, pierces the skin of the host, and through this 
hole it drops to the ground where it changes into the pupal stage. 
These warbles on the body make the ox, goat or cow lose condition 
and become unhealthy ; especially this is the case in milch cattle 
where milk production is considerably reduced. Even after death, 
the hides of these animals show the warbled spots and are known as 
warbled hides which do not command good prices. Similar bot 
larvse have occasionally been noted in India on other animals like 
camel, buffalo, deer, rhinoceros and even the elephant. In Southern 
India, the occurrence of the Elephant bot (Cobboldia elephantis , G.) 
has been recorded from the Anamalai hills. There are also stray 
records of Oestrkl larvse found under the skin of human beings. 

Blue bottles , flesh and biting flies.— Blue bottles are common 
flies having blue and green colours ; the larvse are generally found on 
exposed flesh or in wounds and sores on cattle ; in bad infestations 
of these maggots cutaneous diseases are caused. These flies are 
sometimes found attacking exposed and neglected wounds in man 
also. Lucilia serinissima , F. is a common Southern Indian form. 
The common bine bottle fly with red cheeks (Pycnosoma flaviceps, 
M., fig. 362), commonly found on night soil and near slaughter 
houses is closely allied to Lucilia . Th© flesh flies ( Sarcophagidm) 
ere also found with blue bottles, and chiefly include the species. 
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361,—THE SHEEP HOT ELY AND MAGGOT,, 
(Oestrus ovis, L.) 


[From S.S I, 



FIG. 362, -THE BLUE BOTTLE ELY 

{Pycnosoma fimic&ps. M„) 


[From 1 
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Sarcophaga lineaticollis in South India. The biting flies are insects 
which are closely allied to the housefly in general features, size., etc. 
but they differ from the housefly in having mouth parts adapted to 
pierce the skin and suck blood, a character absent in the former. 
These include the stable fly (Stomoxys calcitrans , L., fig. 383), a 
light grey fly looking very similar to the housefly but with, a dis¬ 
tinctly pointed piercing proboscis. It is a well-known insect all 
over the world and is very common all over Southern India, fre¬ 
quenting cow-sheds and stables. The life history is exactly similar 
to that of the housefly. The younger stages are found in horse and 
cattle manure and often in other moist situations. This is one of 
the important biting flies of cattle in Southern India ; two others 
Lyp©rosia (L. exigua , M.) and Phylsematomyia (P, insignis, A*) 
are also found in company with the stable fly. In some track 0 
mosquitoes of different kinds also annoy cattle considerably. 

Bird lice (Mallophaga). —Those are insects the activities of which 
are almost entirely confined to poultry and they are quite different 
in habits and life history from flies or typical lice. They are not 
creatures which suck blood ; their mouth parts are mandibulate 
and as such they cut, bite and scratch the skin, feathers, body, 
scales, etc., of their host. They have hard and horny bodies which 
are somewhat flattened and they are all wingless forms. Some of 
them run about the body of their hosts while some remain attached 
to hairs of feathers of the host. Though the majority are pests on 
birds, a few others have been noted to attack also mammals like 
sheep, dogs, horse, etc. The life history is usually spent on the 
host animals themselves. Different species of these insects are 
found on various birds. The annoyance caused to fowls and chicken 
by these parasites is often very serious ; badly infested birds can be 
commonly found rubbing their bodies in a s h-pits, etc., to get relief 
from the irritation caused by these lice (fig. 364). The common fowl 
louse {Menopon pallidum , N.) distributed all over the wx>rld is a 
typical example of this group. 

Blood-sucking lice and fleas, —Different kinds of these insects 
very closely allied to the forms affecting man are also found infest¬ 
ing cattle and other mammals like dog, hog, squirrels, etc. The 
common species of lice attacking cattle, etc., is the buffalo louse 
(Hcematopinus tuber culatus, N. and G., fig. 365) generally found 
inside the eax-lobes and other protected parts of buffaloes, oxen, 
etc. Among fleas, we have the hen flea (Echidnophaga 
gallinacece, W.) a minute flattish creature, found attached in 
numbers to the diffierent parts of fowls, especially the head ; it is 
also known to attack man sometimes. (See for other fleas and lice 
under-Chapter Disease carrying insects.) 

Ticks and mites.— Ticks and mites are not insects but belong to 
the group Acarina under the class Arachnida . These are like some 
spiders where the body is not distinctly divided into two or three 

* Mu3ca cra^sirostris according te Patton. (S j Fig. 25 0 ) 




FIG. 365. —CATTLE LOUSE, 
{Uaemotopinus tubsrculatus , N.) 


{From 
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Insects affecting cattle, etc . 


distinct regions as in insects, and they have eight legs instead of 
the six found among insects. The month parts are constructed for 
piercing and sucking and sometimes for biting and sucking. The 
forms of this group attacking cattle and other animals are known 
as ticks and mites. Excepting some mites which are found on 
plants most of these creatures are ecto-parasites on higher animal. 
These very often cause considerable loss to owners of cattle and 
other domestic animals; some of these creatures are also known as 
disease carrying forms. These latter includes mites (well-known 
form is Psoroptes communis , F.) causing mange and scabies in dog 
sheep, etc. , and ticks which include fairly large forms found attack¬ 
ing cattle, dogs and other domestic animals ; chief forms known are 
the spinose eartiek {OrnntJi odor us megnini). Poultry tick (Argas 
persicus, F., fig. 366), Bog ticks (Rhipicephalus hcemaphysaloides S., 
Boophilus, etc.), and the Cattle and Horse tick (Hyalomma 
cegyptium , S.). 




FIG. 368. -PERSIAN CATTLE TICK. 

[Argas persicus, F.) 


{After Lefroy) 


Control measures .—Except in the case of some specific pests, 
control measures against the various parasites affecting cattle and 
domestic animals are practically the same for all of them since 
the general habits of most of them are more or less similar. As a 
preventive, cattle and other animals susceptible to these pests 
should be kept thoroughly clean. They can also be protected in 
notoriously pest-ridden areas by rubbing their bodies with some oil or 
other preparations which will keep aw^ay the pests, particularly the 
blood-sucking flies of different kinds. In some cattle-breeding 
farms in the western countries herds of cattle are periodically 
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given a wash or “ dip ’ 5 in some preventive solution to guard against 
all parasites and for this purpose, tf< dipping vats or tanks ” are main¬ 
tained. Crude oil emulsion is an excellent preparation for periodical 
washing of cattle in this manner. It is also desirable that stables 
cattle-yards, sheep pens, poultry houses and other breeding places 
should be kept thoroughly free from vermin by periodical cleaning 
and if necessary, washing with some sanitary solution or even by 
fumigating these places. Nowadays a number of commercial prepa¬ 
rations having D.D.T. as one of the main components are put in the 
market and some of them were found quite effective. It is also the 
custom in many places to keep under quarantine and watch 
cattle or sheep freshly introduced from outside the area. Against 
bot flies of different kinds and allied internal parasites, apart from 
these external precautions to keep away the fly from laying eggs on 
the host, the services of veterinarian will have to be secured to 
administer internal medicines whenever necessary. Readers are 
requested to refer to veterinary publications for further 
particulars regarding insect pests of cattle. 







CHAPTER XXI. 

DISEASE-CARRYING INSECTS. 

Under this category it is proposed to deal with such insects which 
affect the person of the house-holder and cause not only trouble and 
annoyance but also contribute to the transmission of some well- 
known diseases. The most important of these are the Housefly, 
Eyefly, Mosquitoes, Pleas, Sand flies, Lice, Bed bug and the 
Conenose bug. Some mites can also be included under this category. 

The House-fly (Muscidce , figs. 367 and 368).—This is one of the 
most notorious of all household pests all over the world. In South 
India, this familiar insect is represented by tw r o species (Musca 
nebula , F., and M. pattoni , A.) ; the life histories of these forms are 
practically similar. The creature which is about J" long is of dirty 
grey colour with some dark stripes on the thorax and small hairs all 
over the body. The mouth parts consists of a licking or lapping tube 
with a broad pad at the tip ; they are not adapted for piercing and 
sucking blood as in the stable fly ( Sio?noxys ). The life history is like 
all ordinary flies (fig. 367). Small cigar shaped pearl white eggs in 
batches of over 100 are deposited in fresh manure, night soil or in 
other decomposing organic matter; horse dung is found specially 
attractive for egg laying. Eggs hatch in about a day or two accord¬ 
ing to variations in temperature. The larvae are small cream white 
headless maggots . In a week's time when these maggots reach 
maturity, they migrate to drier parts like the edge of the manure 
heap, the surrounding soil or ashes to pupate. The pupse are small, 
smooth, brownish seed-like objects. In another week, the adult fiy 
©merges from the puparium. The period of one life cycle from egg 
to adult occupies about two weeks, though this varies according to 
weather conditions, being shorter in hot weather and longer in the 
cold season. During summer, the fly breeds rapidly and multiplies 
in population. Unlike the biting flies or the mosquito, the housefly 
is not able to pierce the skin but it causes considerable annoyance 
by settling upon our bodies and our food-stuffs and contaminating 
them often with filthy particles from various sources carried in their 
body hairs, wings, feet, etc. ; in many cases, they also make food¬ 
stuffs unwholesome by depositing fly 4 specks ? (fceees) and often by 
themselves dropping into liquids like milk, coffee, etc. Professor 
Nuttall very graphically explains this matter in the following words : 
”It should be remembered that a fly may cause relatively gross 
infection of any food upon which it alights after having fed upon 
infective substances he they typhoid, cholera or diarrhoea stools. 
Not only is its exterior contaminated, but its intestine is charged 
with infective material in concentrated form which may be dis¬ 
charged undigested upon fresh food which it seeks. Consequently 
the excrement voided by a single fly may contain a greater quantity 
of the infective agents than, for instance, a sample of infected 
water. In potential possibilities the droppings of one fly may, in 



I. EGGS. 2. MAGGOT. 3. PHJF»A. . 4 -. ADULT. 

HOUSE FLY 

PIG. 367 . -HOUSEFLY STAGES,, 

certain circumstances, weigh in the balance as against buckets of 
water or milk.” So far the fly has been found to be an important 
agent in the transmission of such nasty diseases as Typhoid fever, 
Dysentery, Diarrhoea, Tuberculosis and Cholera. It is also charged 
as being responsible to some extent in the transmission of other 
diseases like Opthalmia, Framboesia, Trypanosomiasis, etc. 
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FIG. 368.-A COM5JON HOUSEFLY OF SOUTH INDIA. 

(Mu^capaMoni, A.) 

1 Maggot. 2 Pupa. 3 Fly. [From 

Control measures. —The most effective control measures against 
the housefly are the proper attention to their breeding places and 
the prompt disposal of all household rubbish, manure and night 
soil. As stated above, horse manure has to be particularly attended 
to as it is a very prolific source of housefly production. In crowded 
cities, such measures have to be attended to by public bodies by 
enforcing sanitary rules on householders and by co-operation in 
various ways. In the way of temporary relief in houses, mechanical 
devices and traps of different kinds are known such as fly papers, 
poisoned fly traps, sprays, screens, etc. The fly multiplication is 
also checked by trapping flies and maggots by the use of fly and 
maggot traps of different kinds (fig. 369). By means of the former 
flies are attracted with baits into a maze like enclosure and by the 
latter the maggots are driven to destruction before they pupate. 
These maggot traps are constructed by taking advantage of the 
migratory habits of the fly maggot before pupation. Such a trap 
usually consists of a wooden platform placed over a basin containing 
some water. The manure is heaped on the platform and fullgrown 
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FIG. 369. -MAGGOT Tit APS OF DIFFFKFNT RENDS. 


maggots from it migrating in search of drier soil to pupate fall into 
the water and get drowned. It is important that the manure should 
be moistened thoroughly by sprinkling water on it. A trap can be 
devised on this plan on a smaller or a larger scale according to 
needs. There exists plenty of literature on this subject and we 
would refer our readers to them for further details. 

The Eye fly (Choloropidae ).—This is a minute bluish black fly 
(Siphonella funicola, I)) in general build like a small housefly 
with which householders are familiar. It generally settles on the 
face, especially on the comers of the eyes of persons with eye com¬ 
plaints and causes a good deal of annoyance. These have the habit 
of attaching themselves in swarms on odd ropes and threads hanging 
from roofs, etc., especially in thatched sheds in damp warm places. 
Some common eye complaints are believed to be transmitted by this 
fly (fig. 370). 

Mosquitoes (Gulicidae). —These are well-known insects very fami¬ 
liar to us and directly more annoying than houseflies as they are 
able to pierce the skin and suck blood. These are delicate long 
limbed active creatures belonging to the same order as the house fly 
(Diptera). A special characteristic of these insects is that the wings, 
especially along the veins and the body are covered with thin minute 
scales as in butterflies. The mouth parts are adapted for sucking; 
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FIG. 370“— THE EYE FLY. 
(Siphonella funirola» M.) 


they are specially well-developed for blood sucking in the females. 
Their larvae known as wrigglers 55 develop in water and their pupae 
which are also aquatic move about actively (fig. 373). Mosquitoes 
are generally divided into two groups-the Culicines and Anofhe- 
lines ; the differentiating characters relate to structural features and 
especially to the general features and habits of the developing 
stages in the two groups. The differences may be shown in the 
following form :— 

Group. Eggs. Larva;. Adults. 


Ctilicine 


Anopholine 


Laid in rafts each 
containing seve¬ 
ral eggs. 


Laid singly 


Remain under 
water with the 
head downwards 
and anal tip 
towards surface. 


Remain* parallel to 
and just under 
t he surface of 
water. 


Wings plain ; palpi 
short, never as long 
as proboscis. 

When at rest, head 
and body forming 
an angle (see 
fig. 372) scufcellum 
with three groups of 
hairs. 

Palpi long; those of 
males and females 
about same length 
as the proboscis in 
Indian forms. 

Wings spotted. 
When at rest, head 
and body in a 
straight line. 

Scutellum without 
three groups of 
hairs (fig. 371). 


Both these groups include representatives which are both trouble¬ 
some household pests as well as disease carriers. In the Culicioa 3 
group are found the common household mosquitoes of the general 

















PIG, 3?4.— UF£ C^£».£ OF MALARIAL, 
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Culex (Q. fatigans W.—being the commonest in South India fig. 
375) and Aedes (including A. fasciata F.—the silver spotted or 
tiger mosquito, fig. 376). The anophelines include many forms which 



FIG. 375. -COMMON HOUSE MOSQUITO FIG. 376. -THE SILVER SPOTTED MOSQUITO. 

(Culex fatigans, W.) (Aedes fasciata, F.) 

[After Patton ] [After Qoeldi ] 


are concerned in the transmission of the malarial fever germ (three 
of the commonest South Indian forms are Anopheles culidfacies , 
G., A. fluviatilis, J., and A . stephensi, L.). The malarial germ 
undergoes changes both in man and the mosquito (fig. 374). Some 
species of Culex have been found to be transmitters of diseases like 
Filariasis and Dengue. Details regarding such diseases and the part 
played by insects will be found in numerous publications on Medical 
Entomology and Public Health. 

Mosquito control. —As in the case of the housefly, radical cure 
depends on the proper attention paid to mosquito breeding spots 
such as ponds and streams of stagnant water, ill-drained swamps, 
gutters and all situations in houses, latrines, gardens, etc., where 
water is allowed to stagnate in various ways. Such accumulations 
of water are generally treated by oiling the surface to kill the aquatic 
larvae, by filling up swamps with soil, by use of larvicides of different 
kinds and by arranging proper drainage of stagnating sewers 
and channels. As temporary measures of relief against mosquito 
bites the use of mosquito netting, traps, wire gauze screens and 
application of mosquito repellent drugs like citronella oil (see 
Appendix III) are well-known. Permanent relief from mosquitoes 
in any locality can be obtained only by radical measures earned 
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out with the proper co-operation of all the inhabitants in any locality. 
The control of mosquitoes, flies and other disease carriers has prac¬ 
tically been revolutionised since the discovery of the wonder insecti¬ 
cide—D.D.T. Places which were till recently uninhabitable due 
to the prevalence of malaria have been converted into flourishing 
estates and plantations as a result of the intensive mosquito control 
work by the Anti-malarial department. 

Fleas (Pulicidce ),—A reference has already been made to these 
insects under pests of cattle (page 400). These are small active 
wingless insects with the body laterally compressed and having stout 
hind legs adapted for leaping. In size, they are about 1/12 or 1/10 
of an inch. The mouth parts are piercing tubes and adapted for 
sucking blood from warm blooded animals. Eggs are generally laid 
loose by the mother flea on the host, or on dust, excrement, etc., in 
its haunts. The larvse are whitish slender maggots which live on 
the organic particles generally found under dirty carpets, matting, 
unclean corners of rooms and in the sheds of domestic animals like 
rabbits, pigs, dogs, etc. When full fed the larva changes into a 
pupa inside a pale silken cocoon and in about a fortnight the adult 
flea emerges out of it. Different species of fleas generally live on 
different kinds of hosts though some live on more than one kind of 
host. Some of the well known forms are the human flea (Pulzv 
irritans , L.), the rat flea (Xenopsylla cheopis , Rfig. 377) and the 
dog and cat fleas (Gtenocephalus felis, R. fig. 378 and G . canis, C.). 
Fleas are troublesome and disgusting not only because of the pain 
and discomfort caused by their bites but also because some of them 
are disease carriers. The rat flea (Z\ cheopis , R.) has been found 




FIG. 377. -THE BAT FLEA. 

(Xenopsylla cheopis, R.) 


FIG. 378.— THE OAT FLEA. 

(Gtenocephalus felts 9 B.) 

[From&^L] 
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to be the transmitter of the bubonic plague bacillus (Bacillus pestis) 
from rat to man. In some of the bill stations fleas often cause con¬ 
siderable annoyance in houses during certain seasons. 

The best remedy against fleas is to attend to the sources of 
infestation, namely, rats, cats, dogs, etc. Destruction of rats, 
proper attention to the healthy condition of cats and dogs, proper 
dusting of carpets and mattings, and thorough washing with some 
sanitary fluid of the rooms haunted by fleas will control them easily. 

Sand and Moth flics (Psychodidos ).—Closely allied to the mosqui¬ 
toes but smaller in size are these small hairy moth like insects 
which are common in different parts of South India ; they are blood 
suckers and even penetrate into mosquito curtains; they have a 
partiality to attack toes, knuckles, etc., and cause severe irritation. 
The common South Indian form is (Phlebotomus minutus, R., 
fig. 379.) These creatures are suspected as carriers of what is known 
as “ Sandfly fever,” A small midge (Culicoides Jceifferi, P.) of the 
family Cbironomidse also attacks cattle and man in parts of South 
India and causes annoyance. 



(Phlebotomus minutus , R.) 


[After Iiowiett ] 


Lice ( Fediculidce ).—Small greyish wingless flattened insects 
found on the hair and body of unclean human beings. In bad 
nfestations the hairs show rows of eggs (nits) glued to them. In 
habits, they are blood sucking forms and some of them cause not 
only itching and irritation, but are also responsible for the transmis¬ 
sion of some diseases. Three forms have been noted to affect man. 
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viz., the head louse (Pediculus humanus , N.), the body louse (. Pedi - 
cuius corporis , D.G.) and the crab louse ( Phthirius ptibis , L.), figs. 
380, 381 and 382. The two former generally remain on the head 
and body while the last one known from its peculiar shape and form 
as the £C crab louse ” is found in the pubic region. Such diseases 
known as “ Relapsing fever” “Typhus” and “Trench fever” a,re 
known to be transmitted by these lice. Thorough cleanliness of 
one’s body by regular baths, sufficient attention to clean clothings 
and avoiding contact with infested people will control lice. In 
schools, dormitories and armies, co-operative action has to be taken 
to remove lice infection. 



FIG. 380.' —THE HEAD LOUSE, 

(Pediculus humanus N.) 

[From S.S.I .] 



FIG. 381. -THE BODY LOUSE. 

(Pediculus corporus, dO .) 

[From 



FIG. 382.- —THE CRAB LOUSE. 
(Phthirius pubis t L.) 
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The, Bed bug (Cimicidoe). —This is a small oval flattened reddish 
brown insect measuring about J inch in length. Its mouth part 
consists of a sharp proboscis adapted for piercing and sucking and it 
is wingless. Conspicuous yellowish white eggs are laid in the 
haunts of the creature and the young ones hatching out resemble 
the parent except in size and coloro The bugs generally remain in 



FIG. 383. -THE BED BUG. 

(Cimex rotundatus , S.) 

[From S.S.I] 


©racks and crevices of wood work and furniture in dwellings and 
pub$c conveyances ; they are active during the night hiding during 
the day time, and often migrate from room to room. They feed on 
mammalian blood by piercing the skin, causing pain and even 
inflammation in some men and possess a disgusting odor. The 
common South Indian form is the tropical bed bug (Cimex rotunda - 
tus , S., fig. 383). It is believed that the bed bug acts as a transmit¬ 
ting agent of ‘ Kala-azaar J (a very serious protozoal diseasse found 
in some parts of India) and Relapsing fever (Spirochaetosis), Control 
measures in this case should be directed to the cleanliness of rooms, 
mattresses, furniture, etc., by proper repairs, cleaning and the 
necessary precautions to prevent entrance of bugs from infested 
things like beddings and luggage brought after a journey, etc. 
Radiy infested furniture and rooms may be made bug-free by washing 
with insecticides which will penetrate the crevices and cracks 
in furniture, walls, etc., or even by fumigation. 
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The cone nose bug (Reduviidce).-This is a largo sized, \ to f 
inch long dark brown active bug (Conorhinus mbrofaciatus, G., 
fig. 384), sometimes found in houses. It belongs to the family 
of arsasin bugs and is suspected to be a disease carrier, since in 
Brazil a closely related form (Conorhinus megistus, B.) has been 
found to be the host of a well-known human disease (Trypano¬ 
somiasis). 



FIG. 384. —THE CONE NOSE BUG, 

(Conorhinus rubrofasciatus, cZG.) 

[From 

In dealing with the subject of insects and diseases the following 
point is worth noting in connexion with the methods of disease 
infection. In cases like the mosquito, bed bug, fever ticks, etc., 
the disease germ actually gets into the body of the insect vector, 
undergoes certain changes in the insect and is then transmitted to 
the body of human beings and higher animals (as in the case of 
malaria, trypanosomiasis, etc.); on the other hand, in the case of 
the insects like the housefly, the parasite is merely carried on or 
inside the body of the insect and deposited on the human being 
without the disease germ undergoing any change (as in cholera, 
typhoid, etc.). This latter phenomenon where the insect merely 
performs the function of a porter or messenger is termed ££ Myiasis ” 
and this term is also used to include the spread of bacteria, eggs 
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of intestinal worms, etc., and the disturbance caused by insect 
larvse in different parts of the bodies of higher animals. Cases of 
such myiasis are found associated with screw worm flies, blue bottle 
flies, flesh flies, etc., which attack open sores and wounds in cattle 
and even in men, and ^ause very serious bodily disturbances. 

Mites on man -—Just as in the case of cattle, certain species of 
mites (non-insects) cause complaints known as “ acariasis ” in 
human beings also. These include small forms attacking the human 
skin such as the itch mite (Sarcoptes scabici var hominis , It.) which 
is very closely allied to the sheep and goat mange mites, and which 
mainly attacks the fingers, knee and elbow and causes insufferable 
itching, the follicle mite (Demodex folliculorum, S.) found attached 
to the hair follicles in man sometimes giving rise to inflammation, the 
straw or grain mite (Peduculoides ventricosus , N.) which attacks 
people handling grains, straw, etc., and often causes itching and 
dermatitis and the tiny mite (Tyroglyphus longior , G.) found among 
persons dealing in copra, dried nuts, cereals, etc., and causing 
44 copra, or grocer's itch.” 

As stated once before, only the more important facts in connexion 
with the insect pests affecting cattle and those concerned with the 
transmission of diseases have been touched upon in these chapters 
and readers are therefore referred to publications on Veterinary and 
Medical Entomology for further details. 
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CHAPTER XXII. 

Beneficial Insects. 

Productive insects—(Honey-bees—Silkworms—Lac insect)—Helpful insects— 
(Parasites, Predators, Weed-killers, etc.) 

In the foregoing chapters we saw how insects of various kinds 
cause trouble to man in different ways and bring about damage and 
loss. We shall now turn to the other side of the picture—a plea¬ 
santer but little recognized one, viz., the activities of many insects 
which benefit man in various ways. Being familiar only with the 
more obvious injuries caused by insects, many of our farmers and 
laymen are not sufficiently aware of this favourable aspect of insect 
activities. This class of insects which are beneficial can be conve¬ 
niently divided into two main groups according to the nature of 
the benefit man derives from each, viz., Productive and Hdpful\ 
insects. 

Productive Insects. 

This group includes a few important forms which, in the course 
of their life activities, produce certain substances which are used 
by man in different ways. Of course, such insects do not produce 
those substances, with the idea of benefiting man; but he appro¬ 
priates what is intended by nature for the use of the insects them¬ 
selves. The most important of these insect products are Honey, 
Silk and Lac—produced by the Honey-bees, Silkworms and Lac- 
insect respectively. 

Bees. 

Though popularly the term c Bee ? has been understood to refer 
to the domesticated honey-bee, because of its long and intimate 
association with man, this term can he applied without mistake 
to a number of other insects. Familar examples of bees other than 
honey bees are the carpenter bees and the leaf-cutting bees. The 
life history and habits of most bees are similar; they are mostly 
vegetable feeders and generally live on the pollen and nectar of 
flowers. All bees pass through, a complete metamorphosis as in 
beetles and butterflies; the larvse are helpless and have to be fed. 
In India we have four forms, which are typical honey-bees, viz.,/ 
the three stinging bees (under Apis) and the stingless Dammar beej 
Melipona [fig. 385 (5)]. All these honey-bees are social insects 
and live in colonies like ants and white ants and exhibit remarkable 
social instincts and division of labour. The three species of Apis and 
their fundamental features are— 

(1) Apis dorsata , F. [fig. 385 (6)].—The rock bee : This is the 
largest of the Indian honey-bees and produces plenty of honey; 
it builds large open single combs which may often be four feet long 
on tall forest trees, along sides of precipitous cliffs and occasionally 
on the walls and other parts of buildings. The honey got from these 



FIG. 385.- INDIAN HONEY BEES. 


1 Apis indica --worker. 

2 Apis indica-d rone. 

3 Apis indica- queen. 


4 Apis florea-wovlzor. 

5 Melipona-worker. 

6 Apis dorsata-worker. 


rFr/im Puna. Bulletin 1 
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hives forms the bulk of the material collected by hill people and 
sold in our bazaars all over India. The irritable and ferocious 
temper of this bee, its peculiar hives and its confirmed nomadic 
habit of deserting its hives frequently have made it impossible to 
domesticate it. 

(2) Apis fiorea , F. [fig. 385 (4)].—This is the smallest of the 
three species and is known as the little bee. This also builds 
single combs which are however, very small and often found hanging 
from bushes and corners of roofs; each comb usually gives but a 
few ounces of honey. 

(3) Apis indica, F. [fig. 385 (1 — 3).—This is the common 
Indian honey bee found both in the plains and forests all over India. 
In size, this is larger than fiorea and smaller than dorsata . This bee, 
unlike the other two, builds several parallel combs, generally in 
hollows of trees, caverns in rocks, on the walls inside wells, caves 
and similar protected spots. This is the typical Indian honey 
bee and the only one which has so far been found to be capable of 
domestication. In the different hill tracts of South India, the com¬ 
mon bee found is a dark race of this indica. The only other known 
species of Apis, besides these three Indian forms, is the European 
bee— A. mellifica , L. (fig. 386)—which is the honey bee domesticated 



3910. 386,— BEE SHOWING POLLEN GATHERING. 
(Apis melliflm , L.) 


[From Wheeler „ 
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and extensivley reaped all over Europe and America, and this latter 
species, except in a few minor features, is very closely similar to 
indica in structure and habits. 

The members of a bee colony .—In an average thriving colony 
of the Indian bee ( indica ) there is generally found a population of 
about forty to fifty thousand bees. This large number is, however, 
made up of throe different kinds of individuals inhabiting the colony. 
These are the Workers, the Drones and the Queen —the workers 
making up the great bulk of the population (over 90 per cent). The 
Worker bee is an immature female, smaller in size than the queen 
or the drone ; on her devolve most of the important domestic duties 
of the colony such as gathering of honey and pollen, building of tho 
combs, reading the brood, defending colony from enemies, attending 
on the queen and keeping the hive sanitary and warm. To perform 
those duties satisfactorily, the workers are also provided with the 
necessary structural adaptations. The tongue is comparatively long, 
tho hind legs have basket like hairy structures (“ pollen baskets ”) to 
collect pollen (see fig. 386), the abdomen has glands to secrete wax 
(see fig. 387) which is the material used for comb building and 
they have a powerful sting at the tail end of the body for defence, 
fig. 35. The Drone is the male bee and comparatively heavier built 
than the worker ; its eyes are very large and meet at the top of the 



FIG. 387.” BEE SHOWING WAX SCALES. 
{Avis mellifiea y L.) 


[From Wheeler] 
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head. It has no pollen basket, wax producing structures or a sting. 
The duty of the drone simply consists in acting as the husband of tho 
virgin female bees. Very few drones are genoraly found in a healthy 
and vigorous colony, and at times there may be no drones in tho 
colony at all. The Queen —In every colony there is usually found 
only one mother insect or queen which is a mature female, bigger 
and longer than tho worker, she has no pollen baskets or wax plates 
but has a conspicuous combined sting and ovipositor, the latter for 
depositing eggs, fig. 17. The only function of tho queen in a colony 
is to lay eggs and thereby add to the population of the colony and 
keep it strong. This egg-laying machine is known to deposit two or 
three thousand eggs a day and under satisfactory conditions lives for 
two or three years. Various and marvellous are the numerous acti¬ 
vities of these bees, especially of the workers which go to regulate 
and maintain the multifarious normal and abnormal needs and the 
domestic economy of a colony. 

The Bee-hive .—-As stated at the beginning, the common Indian 
hone}^ bee in its natural haunts lives in what are called hives made 
of combs constructed by members of the colony in well protected 
places. Each hive is made up of a number of combs generally 
remaining parallel to each other. The combs, which are made 
of wax, are divided up into thousands of hexagonal cells, each 
comb having a double set of them, one on each surface ; and these 
cells serve as receptacles for the storage of honey and pollen and 
as chambers for the developing brood. The bee hive, with its 
remarkable architectural and economic arrangement, is one of the 
wonders of the insect world. Adult bees of all the throe different 
kinds when at home simply remain clustering to and moving along 
the surface of tho combs and do not have any special lodgings, 
Usually the cells in the upper part of the combs are utilized for tho 
storage of honey and the lower ones are utilized for brood rearing. 
Wax which is tho material with which these combs are built is a 
secretion which exudes as a semi-fluid substance, through some of 
the ventral plates of the abdomen of the workers ; this solidifies into 
the plastic wax so ideal a material for constructing the comb. The 
best stone mason or brick-layer will simply marvel at the way in 
which the bee removes its wax from its belly, kneads it with the 
help of its mouth parts and uses it for comb building. During the 
busy season when the honey cells have to be built at a rapid rat© 
workers gorge themselves with honey and this stimulates wax pro¬ 
duction. It is believed that to produce a pound of wax, bees have 
to consume about 10 to 15 lb. of honey; as such, comb building 
and brood roaring go on vigorously when there is plenty of honey 
available* 

Food of the Bee .—The food of bees as stated before, consists 
usually of nectar and pollen from flowers. The adult bees chiefly 
feed on honey while tho young ones have to be fed mainly on pollen, 
although it is often mixed with honey and water forming a paste 
called £C bee bread Tho developing grub in each of the brood cells 
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is unable to find its food and has, therefore, to be fed with these 
materials by the nursing workers of the colony until they are full 
grown and about to pupate. Since the food of bees in all stages 
consists of materials from flowers of different kinds they generally 
thrive well in jungles, flower gardens and orchards, where flowers of 
various kinds form their pasturage for both nectar and pollen. Occa¬ 
sionally, however, bees have been noted lapping up the honey dew 
of some plant bugs and it is said that they also seek sugar in other 
places than flowers. 

Honey. —The honey we get from bee hives is not the actual 
nectar which the insects collect from various flowers. This nectar 
is swallowed by the creature and afterwards regurgitated into the 
honey cell. In the honey stomach of the bee in which the nectar 
remains before regurgitation, certain chemical changes take place 
and it is this changed material which is called honey. 

Enemies of Bees and Bee diseases. —The Indian bee, unlike the 
European mellifica is so far free from the two notorious bee diseases, 
—- f< the Isle of White disease 99 and ee Foul brood.” In the shape of 
active enemies we have the Bee eater among Birds ; but it is among 
insects we come across some of their dreadful enemies. A few years 
ago, the author discovered in the Bababuddin hills in Mysore, a 
wasp which behaves as a typical bee hunter (Fhilanthus rama - 
hrishnae , T.)—attacking and carrying away bees [fig. 388 (a)]. 

Some of the common hornets Vespa spp. [fig. 388 (6)] also occasionally 
attack them. Another wasp ( Palarus orientalis, K) has also been 
noted as a bee hunter at Coimbatore. The common hawk moth 
(Ackerontia styx) visits the hives and feeds on the stored honey. 
An inveterate pest of the bee hive is the wax caterpillar (Galleria 
melonella, L.) which often devours the wax combs and causes very 
serious damage especially in weak colonies (fig. 389). The other 
enemies of bees are miscellaneous animals of different kinds like the 
bee eater bird, bears, etc., which rob them of their provisions; 
under this category of course, comes man. The workers that 
defend the colony from such robbers and trespassers have, of 
course, their defensive organ in the shape of the poison inoculating 
sting. 

Bees and man «—Man’s association with the honey bee dates 
from time immemorial and the primary object of this relation has 
evidently been to take advantage of its labours and appropriate the 
honey and wax for his use. The methods generally adopted by 
hill men to get the honey are crude, wasteful and barbarous and 
these apply to gathering of honey from both the rock bees 
(dorsata) and the common bee (indica). During nights when the 
bees are inactive and generally remain clustered on the surface of 
the hive, burning torches are applied to the hive; and in this 
process, most of the bees are killed or disabled, The combs are 
removed, cut into pieces, then pressed and squeezed with the hands 
and the juice thus obtained is the honey we usually get. Any 
one with a smattering of insect lore can easily form an idea as to 
what the component of this liquid are and the degree of its purity. 
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In addition to honey, it contains, among other things, the body 
juices of the developing grubs in the brood cells, lumps of pollen 
and pieces of wax from the crushed combs. This stuff constitutes 
the great bulk of what we get from our bazaar grocers as pure 
honey, though there are worse substitutes often sold as honey. 
Since the introduction of different kinds of artificial hives with 
movable frames, fig, 390, the crude methods of honey gathering 
have almost disappeared in the western countries. 

The possibilities of rearing the Indian bee on economic lines have 
been under intensive study for the past two decades. Appliances 
and manipulations were either adapted or devised for domesticating 
this bee and its response also has been satisfactory. A good deal 
of propaganda is being done to popularise this industry among the 
rural population and the public are fast realising its importance as a 
paying proposition, apart from the invaluable benefit accrued by the 
cross pollination effect by the bees in flowers. Number of apiaries 
have sprung up in different parts of the State and the industry 
may now be said to have established itself on a sound basis as a 
profitable spare time hobby. 

Details regarding these methods may be found in special publica¬ 
tions on this subject. 



a bed 


FIG. 390.- A. MODERN BEE HIVE AND PARTS. 

a Hive. b. Brood chamber. c Super. d Hoof. 

Silkworms.* 

Silk is another very valuable product man gets from the insect 
world. It is a secretion in the form of a fine thread produced by 
various insects, especially by the larval forms te prepare the 
cocoon for the pupa ; even some spiders produce silk for construc¬ 
ting their webs. Among insects, cocoons of silk often mixed with 
other materials are found made by beetles, wasp and many 
caterpillars. In India, the silk of commerce is, however, produced 
only by a few caterpillars belonging to the two families of moths— 
the Bombycidae and the Saturnidae . The former includes the 

* The author’s papers on Silkworms (1916 and 1932) may be consulted. 
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.silkworm par excellence, viz., the mulberry worm (Bomhyx mori, 'h\, 
fig. 391), and the latter includes the T&ssar (Atvlherea papfda, B,) 
and the Eri (Altaevs rieitii, B.) worm:.;. In all these cases, the 
useful product silk is obtained from tho cocoons produced by the 

d ifferent caterpillars. 

The mulberry silkworm (fig. 391)..-This is a completely domesti¬ 

cated insect and is never found wild. The type of this worm is the 
univoltine variety (B.mori) extensively cultivated all over the world. 
The South Indian mulberry silkworm is a variety of the same 
(Bjombyx mori var meridionatis} and is a polyvoltine (passing 
through many broods in the year) race. In South India, it w 
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(Bombyx mori, F.) 

I Worm. 2 & 3 Cocoons. 4 & 5 Moths. 

[From I,M» Motes) 

reared on a commercial scale chiefly in parts of Mysore, in the 
Kollegal taluk of the Coimbatore district and the small Zamindari 
of Berigai in North Salem. The life history and habits of this 
insect are practically similar to the European silkworm except that 
the latter passes through, only one brood in the year—the insect 
hibernating in the egg stage for several months in the year. The 
adult insect is a pale cream white medium-sized moth which very 
rarely Hies, though provided with wings. The female insect lays 
numerous eggs which are whitish and seed-like. The caterpillar 
feeds on the leaves of the mulberry plant and undergoes four moults 
before pupation. A full-fed caterpillar is elongate and eylindrio:. 
with a small dorsal, horn on the anal segment. It reaches tv 
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inches in length and has a pale yellowish white color. In about M 
hours it builds a fine yellowish white cocoon of pure fine silk around 
itself and changes into the pupa inside the same and emerges as the 
adult moth in about 10 or 12 days. One cycle occupies about six to 
eight weeks according to seasons. 

A few diseases often affect the worms and even cause serious 
mortality among them. The most important of these is what is 
known as “ Pebrine '"—a turning into pale brownish color of the 
worms during the later stages, shrinking and death ; this is a very 
serious malady and is found affecting the silkworms all over the 
world. It is caused by a protozoan parasite Nosema hombycis and it is 
not only infectious but is transmitted from generation to generation 
through the eggs. The best recognized control against this disease 
is the microscopic selection of pebrine-free eggs. This method 
consists in examining the body fluid of the parent moth and discard 
or retain its eggs according as the fluid contains pebrine corpuscles or 
not. Other diseases like Flacherie, Grasserie, etc., are of minor 
importance and caused by viruses and insanitary methods of rearing 
and feeding worms. 

Preparation of silk .—In a day or two after pupation, the cocoons 
are all dried in the hot sun or stifled with steam to kill the live pupa 
inside, for, in the case of mulberry cocoon, silk is reeled out into a 
long single thread from the cocoon, and as such, the moth^coming 
out of the pupa is not allowed to pierce the cocoon. Only a few 
cocoons which are necessary for the seeds of the next generation 
are kept to allow" the adults to emerge and lay eggs. Pierced 
cocoons cannot be reeled ; they can only be spun like cotton. When 
all the cocoons are properly prepared, the silk is reeled out by the 
process of reeling which consists in soaking the cocoons in boiling 
water, drawing out the silk strands from the wet cocoons and reeling 
them in skeins. This is an art which requires some special skill on 
the part of reelers, though nowadays reeling machines are in vogue. 
The methods of rearing this silkworm in India are unsatisfactory in 
many ways ; special attention has to be paid by rearers to— 

(1) selection of disease-free seeds for rearing ; 

(2) feeding the worms with clean and nutritious leaves ; and 

(3) keeping the rearing trays and the sheds thoroughly clean 
and sanitary by proper disposal of dead worms and litter, and 
periodical disinfection of all rearing appliances. Carelessness in 
these important matters would bring in diseases and especially 
Pebrine which will wipe away worms in thousands. 

The Eri and Tassar silkworms which belong to the same family 
(Saturnidce) are not so important as the mulberry worm as regards 
the quality or bulkjof silkjproduced, They|are both large-sized 
moths and their caterpillars are stout and well built, reaching to 
four inches when full grown. Of the two, the Eri worm is a domestic 
©ated form while the Tassar is a semi-domesticated creature often 
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found wild brooding on various forest trees in different parts of 

India. 

The Eri worm (Attacus ricini , B,> fig. 392), which lives on castor 
leaves thrives well in warm damp weather and cannot stand the hot 
season with high temperatures and dry winds. In South India, it 
can be reared successfully in the tracts all along the West Coast : in 
other places artificial adjustments must be made to rear it success” 
fully. 



§ 


PIG. 392.— 'EM SILK WOBM STAGES AND BEARHsTG APPLIANCES* 

(Auacus riciwiy B.} 

1 to 6 Eggs, caterpillars pupa and moth. 7 to 9 Appliances* 

h b m s — 28 a 
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FIG. 303.—TASS.4R iiJXICWOi-t.U S»TA- .• MH. 

(Anther ea paphia, B.) 

1 Worm. 2 Cocoon. 3 Moili. 

[tfrom S.S.L j 

The life history is more or less similar to the mulberry silk worm. 
The cocoon, however, is not so compact and is loose in texture 
compared to that of the mulberry worm and the silk too is not 
so fine and glossy. And unlike as in the ease of mulberry worms, 
the cocoons are not stifled since the silk is not reliable and so the 
adults, which are stout dark maths with dark-brown white-spotted 
wings, are allowed to emerge from the cocoons. The siln in this case 
is merely carded and spun like cotton. The Tassarworm (Antherea 
paphia B., tig. 393),is more or less similar to the Erb but is found 
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Lao. 

Next to honey and silk the most important useful products 
we get from insects is the substance called Lac which when purified 



IflG*. £ 9 / 5 , -LAC NT'sCRT!STATION ON TWIGS. 

r From Pusa Bull ] 
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becomes the well known useful substance Shellac . Lac is the resinu- 
ous encrustation produced by a kind of scale insect called the lac 
insect (Laecifer lacea. K., fig. 395). Just like other scale insects 
(Coccidae) the creature secretes a scale to cover its body and this 
secretion takes the form of a brown resinuous substance which forms 
the ‘shellac’ of commerce. The general features and the life history 
of the lac insect are exactly similar to all other scale insects. The 
just hatched young are very small active little red creatures with 
three pairs of legs, two antennae and a sap sucking proboscis ; 
they wander about the host plant for some hours after hatching from 
the egg and then hx themselves on the tender shoots by means of 
their sucking tubes and remain stationary. After a few moults 
the male insect which is .either winged or wingless slowly crawls out 
while the female remains fixed to the tree and grows in size. The 
male fertilizes the stationary female after which the latter grows 
rapidly in size and gives rise to the next generation of young ones. 
The lac insect in India generally passes through two generations in 
the year. Usually hundreds of such female scales are found together 
on a tree branch and the scaly secretions of these forms a continuous 
encrustation of lac on the b,ark. This is scraped, thoroughly washed 
and used as lac or shellac. (Until recently the lac dye got by washing 
the lac encrustation was extensively used for coloring silk, wool, etc., 
now that cheap aniline dyes are available, lac dye is not of any 
commercial value at present. The most important substance, 
therefore, is the pure resinuous lac got after removing the dye. Lao 
is used for various purposes—for filling hollow ornaments, cover, 
dolls, etc., for lacquered wares, making gramaphone records, etc.J 
The important trees on which the lac insect has been found to thrive 
are the Kusum (Schleichera trijug a), the Ber (Zizyphus jujuba), Palas 
(.Buteafrondosa ), the Babul ( Acacia arabica) and Sal (Shorea robusta); 
in Mysore lac is found on Shorea tolura. Occasionally the writer has 
collected lac on Dalbergia , Mango, Rain tree and Ficus trees also 
in South India. The quality of lac usually varies with the food plant 
of the insect and it is also probable that all these forms found cn 
different trees belong to more than one species. ) 

\ Lac is cultivated on a fairly large scale in the Central Provinces, 
Bengal, Bihar, Sind, Assam and Burma. In South India, though 
some work in this direction has been started in Mysore, hardly 
anything appreciable was done in this direction until recenlty in the 
Madras Presidency though it is possible to make such trials in some 
parts of the province since the writer has successfully bred lac both 
on Butea and on Zizyphus trees some years ago near Coimbatore. 
The Forest Department has recently started Lac cultivation 
trials in parts of the Presidency. It will he found that lac culti¬ 
vation does not require as much attention or appliances as in the 
case of apiculture or silkworm rearing. Another insect product 
which was made use of till recently is what was known as the 
‘ Cochineal’ insect red colouring matter got by drying the co- \ 
ehineal bug; this has now been replaced by artificial aniline dyes. 
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Insects as drug and food. 

Among other products 11*0 in i i.18 0 {3 ii s may ho mentioned the 
blistering drug “Ccmtharidine 33 got from blister beetles (Canthari- 
dee) of different kinds. It may also be added that insects of different 
kinds like locusts, grubs of cockchafers and Stink bugs, some 
saturnid moth caterpillar and water beetles are used as food by men 
in different countries, but in South India., tho only insect which is 
generally used as food by some classes of people is the winged white- 
ant or “Easnl.” Easul catching is a special pastime of some of the 
agricultural labourers during the rains and many devices are in 
vogue to collect the winged termites during the proper season. 
Koenig has described khe method of termite catching for food in 
South India ever a laundered and fifty years ago and tho following 
account of the subject by Fletcher on the details of the method 
may foe interesting (fig. 398). 
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FIG* 396 ( 2 ). - TERMITARICTM EARLY RTAO’W, 


“At Coimbatore the emergence of the winged Termites is said to occur 
as a rule after the first rainfall in the Tamil month of Audi , corresponding to July. 
At this time of the year the professional Termite catcher (known as a Valayan in these 
parts) selects a suitable mound, slices off the top level with the ground and pours 
water over it. A framework in the shape of a small domed hut is then built over the 
mound composed of twigs and small branches of the Babul (. Acacia arabica ) or 
some other tree, and this framework is then covered thickly with the leafy twigs. A 
small opening of a size sufficient to admit one’s hand is left in the framework though 
this also is utilmatcly closed up with leaves. Close to this opening and about the centre 
of the mound is excavated a pit about a foot deep and 12 inches in diameter and 
the mouth of this pit is narrowed by placing leaves of (Calotte-pis gigantea) ( Tamil- 
yeruham) around it. The inside of the pit is smoothly plastered with mud and is 
then half filled with water. Or sometimes an earthernware pot is buried 
in the pit and this is half filled with water. Everything being now in readiness, 
the Valayan takes a small quantity of a powder made of equal proportions 
of the roots of Tevhrosia spinosa ( Tamil-Mutlcolingi ) and the seeds of Jbrythrina 
indica (Tamil-Mtilmurungai) , baked and powdered together, and blows this 
powder into one of the main galleries exposed by slicing off the top of the nest. 
This powder is said to cause the termites some inconvenience and to hasten their 
emergence. Having blown the powder in, the Valayan lights a small lamp and places 
it by the side of the pit, and then closes up the hut with leaves. The winded ter¬ 
mites fly out and fall into the water contained in the cavity, in which they are col 
leeted. A reasonably good catch is said to yield as much as two Madras measures 
(of about 3 lb. weight each) from a single termitarium. After collection the ter¬ 
mites are dried in the sun, when their wings become detached ; in. this state they arc 
sold in the local bazaars at a price of about four amiss for a Madras measure^ but 
they are only available in the bazaars at this particular season of the year. They 
are eaten raw mixed with parched ( s popped’) paddy. Only the lower castes eat 
this food.” (Page 328, Proc„ IV, Ent, Meet, Pusa, 192!,) 



442 Handbook of Economic Entomology for South India 


HELPFUL INSECTS. 

This category of insects includes all forms which by their life 
activities help man in controlling his plant and animal pests. These 
are insect friends of the farmer as different from the various pests 
which are his foes. The most important of these friendly insects 
are the many insect feeding or entomophagous forms including 
Predators, Stinging predators and Parasites (fig. 397). Reference 
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lias been already made to the work of these natural enemies at some 
length in Chapter V, when dealing with the inter-relations of 
insects and in Chapter IX when referring to the biological methods 
of insect pest control. 

Predators .—Some of the well-known among predatory insects 
are the Mantises, Dragon flies, Lace wing flies (Ghrysopids), Ant lions. 
Ground beetles ( Carabids ), Tiger beetles ( Gicindelidae ), Lady-bird 
beetles (Goccindlidae), Hover flies ( Syrphidce ), Bobber flies ( Asilidce ) ? 
Assassin bugs (Eeduviidce) and some predatory caterpillars 
(such as Eublemma , Phycita , Spalgius ). The lady-bird beetles 
play a very important part as predators of economic importance. 
The commonest of these found in South-India are spp. of Ghilomenes , 
Scymnus , Ghilocorus, Goccindla , Glanis , Brumus and Putins. Of the 
stinging predators which hunt their prey and store them as food 
for their young ones are the various solitary, social and digging 
wasps (chiefly of the families Sphegidse, Pompilidss, Scoliidse and 
Eumenidse). 

Parasites .—Coming to entomophagous parasites, we have 
h undreds of these creatures doing remarkably useful work in nature. 
The commonest of these are the main groups of parasitic wasps 
(Hymenoptera) and the family of parasitic flies (Taehinidae). The 
well-known groups among the hymenopterous parasites are the 
Ichneumonid, the Braconid and the Chalcid wasps* Of the 
Tachinid flies, we have species of the genera Sturmia , Cyphocera, 
Tachinia , Winthemia , Exorista parasitising pests like the paddy 
army worm, tea slug, fruit moth larva, etc. Some of our important 
pests like the paddy stem borer, tobacco caterpillar, gram cater¬ 
pillar, red hairy caterpillar and the paddy swarming caterpillar are 
all subject to the attacks of one or more of such wasp or fly parasites, 
and these latter very often contribute their substantial share in 
checking the otherwise rapid multiplication of many notorious pests. 
The author has published some papers on these useful insects and 
information may be found in those publications. The possible 
methods of utilising these useful forms for the benefit of the farmer 
have been already referred to in the chapter on control measures. 

Weed killers .—In addition to the more important of the help¬ 
ful insects noted above we have among insects such forms as weed 
killers, scavengers, and flower pollinators. The most important 
of these in South India is the prickly-pear cochineal insect (Lady- 
lopius tornentosvs , L., fig. 398) which has helped us in practically 
extemiinating the prickly-pear nuisance all over South India. As is 
well-known, this insect which is a native of Mexico, was introduc¬ 
ed via Ceylon into South India only about five or six years ago and 
it is clear to every one that it has done remarkable work within 
this short period. The lantana which is a very troublesome weed in 
the hill plantations is also checked to a great extent by tlxe Lantana 
bug (Orthezia insignis , I), fig. 399). But this bug attacks useful 
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plants also and as such, is not an exclusively friendly insects like the 
Cochineal. The iantana seedily (Agromyza lantanae, fig. 400), which 
is said to be an efficient natural enemy of Iantana in Hawai and other 
countries and which was till now bekeved to be absent in India has 
been recently discovered by Subramanian, the Mysore Entomo¬ 
logist to exist in different parts o r India. It does not, however, 
appear to be an efficient check on iantana in this country. Very 
little investigation has been made in this line of finding out 



393.— pbickly-pkab cochin ka l. 

C /Molfslopius tommlosnsy T..) 

iJFrom Trap* Ayr, Ceylon} 
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mQ. 399.—THE LAKTAI'TA BUG 4 
(Orihezia insigms . D.) 


the insect enemies of various plant pests and it will be a very useful 
line of work if we are able to find out efficient local or exotic insects 
which would help us to control such plant pests like water hyacinth; 
tre Khaki weed. Mimosa t Trihulus, hill Ev/paioriv/m and ofher 
noxious weeds found all over South India. 

Scavenger#.—- Finally, we have numerous insects which plav the 
role of scavengers feeding on dead animals and vegetable matter of 
ail kinds and helping to keep the surface of the earth clean and 
sanitary. Well-known examples of such forms among insects are 
the dung roller beetles (Gopriidac, fig. 401), beetle borers of dead wood 
(.Bosirychidae ), White ants (T&nnitidop), carrion beetles ( Olerida] ), 
beetle borers of bark, stem, etc. {PassaUdw, Scolytidce , Ceram- 
bycidae, etc.), flesh flies (Sarcopliagidce). Hover flies * Syrphidae ), the 
screw- worm flies of the family Muscidae and a host of others?. 
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El Cl. 400,— LAKTANA SEED PLY, 

A. Lantona fruit clusters. C. My stages, 

B. Attacked berries. Do Pupa in pulp. 


{After r l\V*S. p Mysore] 
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FIG. 401. -DUNG ROLLER BEETLE. 

(Heliocopris bucephalus, h\) 

[After H<ywleU\ 


Flower pollinators ..—Certain plants especially some fruit 
depend upon insect of sorts for their proper growth ana for 
reproduction ; among such forms are bees of different kinds, some 
flies, butterflies and moths. The fig polinating wasp (Blastophaga 
tig. 51) is a well known example. 



APPENDIX A. 

SOUTH INDIAN CROP PESTS ARRANGED ACCORDING TO 
THE NATURAL ORDERS WITH THEIR IMPORTANT 
POOD PLANTS.* 


Order.-—OKTELOPTEEA. 


Fain’] y—Acridities — 
Hieroglyphs hmmi, Fk 
Hiereglyphns orizivorus, U. 
.€oIemama sphenarioMes, B. 
A&astomorpfca erenulata, Ffo, 
'Osya voiox 3 E. . „ 
Ckrotogcmus smsmm, B. 
Acrotylus humbertiaxia, S. 
Heteroptemis respondent, W. 
Locnsta danica, L. 

■Pj’rgomorpha cornea, G. 
Aelopua affinis, B. 

Orfehacria sinmlans, B. .. 
Cyrtacanthan is ranacea, B. 
Orthaoria e-lagans, B. 
QedaLus sp. 

Oatantops anuesus, 0. .. 
iAelepas 'oamuiaG, JB. *. 

Poeeiiocerns pict-us, If. ,. 
Aularohes millaris, L. 
Clirotogsmus robertsonl, B. 
Gesonia punctifrons, 8. 

family— GryUidce — 
Brachytrypes portentosus, L. 


Ohief host plants. 

. 0 Paddy. 

.. Bo. 

.. Cholam, tonai, cumbu. 
.. Tobacco. 

«• Paddy. 

.. Cholam, cotton. 

• ° I 

•. y Paddy nurseries. 

;:j 

.. Bagi. 

.. Coot on. 

.. Maize. 

-, Bagi. 

Cotton. 

Bo. 

.. Calotropis. 

.. Coffee. 

.. Tobacco. 

.. Colocasia. 


. - Casuarina seedlings. 
Order —IEOPTERA. 


family— Termiiidce —■ 

Microterm.es obesi, Hoi. .. 

Odontotemea olteus f. 

Eutermes hoerni, W. 

Order-— HYiV! 

family-— Tenthredinkloe — 

Atimlia proxiBi% K. 

Family— Ghalddidce — 

Bruchophagus raellipes, G. 
Eurytoma chryBothrix, W. 

Family —Ap idee — 

Megachile anthracina, S. 


. o Wheat. 

.. Sligarcane. 

Do. 

3N0PTERA. 

.. Cruciferous plants. 

iSesbania spp. 

.. Bamboo shoots. 

■ * Hose and other garden 
shrubs. 


* With slight changes from Auih-.rs Bulletin Madras Agricultural Department 
ao. 27-1932, Some insects in this list are not referred io in the text. 
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Family*— Formicidce— 

Dorylus orientals, W. 
Solenopsis geminata, F. .. 
Gecophylla smaragdina, F. 
Camponotus compressus* F. 


Chief host pi ants, 

Sugarcane. 

BrinjaL 

Mango and other trees. 

On various plants, chiefy 
a plant lice distributor. 


Order— HYMENOPTERA— cont. 


Order —COLEOPTERA, 


Famil y— Melolonthidoe — 

Serica nilgiriensis, S. 

. a 

o • 

Cinchona. 

Serica pruinosa, S. 

• . 

a a 

Coffee. 

Holotriehia eonferta, S. .. 

. , 

o a 

Do. 

Holotriehia repetiia* S. 

, . 

• a 

Cinchona, 

Rhizotrogus rufus, A. 

«a® 

o a 

Do. 

Family— Rutelidce— 

Popillia chlorion, N. 


* a 

Cinchona. 

Adoretus versutus, H. 

r —* 

•rt 


Grape-vine. 

Adoretus lasiopygus, B. .. 

y- \ 

•x* 

• 9 

Do. 

Anomala varians, 0. 

•** 

« 0 

Garden plants. 

Fam ily— Cetoniadce— 

An at on a stillata, N. 

O © 

o. 

Cholam, 

Oxycetonia versicolor, F. 

« ® 

© 0 

Do. 

Protaetia aurichalcea, F. 

& Q 

a © 

Dq 0 

Chiloloba acuta, W. 

a a 

a a 

Cholam and cumbtz. 

Family— Dynastidce— 

Oryctes rhinoceros* L, 

0 0 


Palms. 

Xylotrupes gideon, L. 

o » 

© » 

Coconut. 

Phyllognathus dionysius* F. 

© 8 


Paddj’. 

¥&milj~-Erotylidce—- 

Anadastus parvulus, W« 

0*0 

6 0 

Tenai. 

Family—Coccinellidoe— 

Epilachna 12 punctata* M. 

© a 

8 * 

Brinjal, Cucurbitaceae, 

Potato. 

Epilachna 28 punctata* F. 

Q 0 

• • 

Do, 

Family—Tene&nomdce— 

Gonocephalum hoffmanseggi, 

, S. 


Grape-vine, Potato. 

and Opatrum sp. 

Gonocephalum depressum F. 

• © 

© a 

Do. 

Opatroides frater, F. 

A 0 

0 6 

Tobacco. 

Seleron latipes, G. 

oro 

©XO 

Do, 

Family— M eloidoe — 

Zonabris pustulata, Th. . . 

o-o 

0 o 

Flowers of various plants. 

Mylabris balteata, B. 

© © 

© a 

Groundnut, grasses, etc. 

Psalydolytta rouxi, 0. 


a o 

Earheads of paddy an< 
other cereals. 

Lyfcta ruficollis, 0. 

HsEsEi—29 


© 0 

Do. 
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Obdbr—COLEOPTERA— cont. 

Chief host planta. 

Family—i¥ eloidee —cont. 

Lytta (Oylindrothorax) tenuicollis, P. .. Earheads of paddy and 

other cereals. 

Epicauta sp, .Paddy ears. 

Cantharis setacea .. .. .. .. Cowpea. 


Family— Buprestidce — 

Splienoptera gossypii, K. 
Sphenoptera perotetti, G. .. 
Psiolptera fastuosa, F. 
Belinota prasina, Th. 
Trachys foieolor, K. 

Trachys ipomoea, Th. 

Family— Elaleridce — 
Drasterius sp. 

F amily— Gerambycidce — 

Batoeera rufomaeulata, Ga. 
Chloridolum alcamene, T. 
Chelidonium cinctum, G. 
Xylotrechus quadripes, Ch. 
Apomecyna pertigera, Th. 
A. perotetti, F. 

Sthenias grisator, F. 

Stromatium barbatum, F. 
Coelosterna scabrator, F. 
Coelosterna spinator, F. .. 
Heresium simplex, G. 
Olenecamptus bilobus, F. 
Monohammus nivosus, W» 
Oberea brevis, S. .. 
Coptops asditeator, F. 
Placsederus ferrugineus, L. 
Prionoma atratum, G. 

Family— Chrysomelidce — 

Podagria bowringi, B. 

Sagra nigrita, 01. .. 
Scelodonta strigicollis, Mots 
Oides affinis, Ja. 
Aulacophora stevensi, B. 
Aulaeophora foveicollis, F. 
Aulacophora atripennis, F. 
Galerucida bicolor, H. 
Podagria madurensis, J. .. 
Monolepta signata, O. 
Chalaenosoma metallicum, J. 
Clitea indiea, J. 

Chsetocnema sp* .. 

Lema dowmei, B. 

Chaste enema pusaensis, M. 


. Cotton. 

. Groundnut. 

. Teak. 

. Mango. 

. Butea. 

. Sweet potato. 

. Potato. 


Mango, jak, rubber, fig, etc. 
Citrus varieties. 

Do. 

Coffee. 

Cucurbitacese. 

Do. 

Garden plants, mulberry, 
grape, etc. 

Bamboo. 

Casuarina. 

Do. 

Do. 

Ficus spp. 

Calotropis. 

Cowpea, Soyabean. 
Moringa. 

Cashew. 

Do. 

Hibiscus. 

Dolichos lab-lab. 

Grape-vine. 

Paddy. 

Cucurbitaceae, Lucerne, 

* Elephant-foot yam. 

• Gogu. 

. Cotton, Colocasia, 

. Potato. 

. Bael. 

. Ragi. 

, Do. 

. Millets. 
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Oedek— COLEOPTERA—cotcL 


Family— Ghrysomelidoe—cont, 

Pagria castatipennis, J. .<, 

Neculla poilinaria, 5. 

Longitarsus nigripennis, M. 

Longitarsus belgaumensis, F. 
Hermacophaga ruficollis, L. 
Phyllotreta downsei, B. .. 

Haltica cyanea, J. 

Aspidomorpha miliaris, F. 

Metriona circumdata, H. 

Chiridia sexnotata, B. 

Leptispa pygmcea, B. 

Oncocephala tuberculata, OL 
Platypria andrewsi, W, .. 
Platypria echidna, G. 

Platypria hystrix, F. 

Dicladispa (Hispa; armigera, 0. .. 
Physodoata cuspidata, W. 
Corynodes sp. 

Cassida exilis, B» 

Family— Bruchidee —- 
Bruchus theobromse, L. ., .. 

Family —A nthribidoe— 

Araecerus fasciculatus, de. G. 

Family— Gurculionidce — 

Blosyrus insequalis, B. 
Sympiezomias frater, M. .. 
Sympiezomias decipiens, M. 
Dereodus mast os, H. 

Episomus lacerta, F. 

Myllocerus discolor, F. 

Myllocems transmarinus, H. 
Myllocerus dentifer, F. 

Myllocerus viridanus 
Myllocerus subfasciatus, G. 
Atactogaster finitimus, F. 

Hypolixus truncatulus, B. 

Paramecops farinosus, W. 

Apoderus tranquebaricus, F. 

Cylas formicarlus, F. 

Eugnamptus (Deporaus) marginatus 
Apion amplum, F. 

Alcidodes pictus, B. 

Alcidodes bubo, Fb. 

Alcidodes collaris, P. 

Alcidodes aff&ber, F. 

Alcidodes fabricii, F. 

29a 


Chief host plants, 

. - Pepper, 

.. Do, 

Do. 

.. Sunnhemp. 

.. Castor. 

., Cruciferae. 

,. Paddy, Ammania, 

.. Sweet potato, 
g . Do. 

.. Do. 

., Paddy. 

.. Sweet potato. 

.. Zizyphus jujuba. 

.» Erythrina. 

.„ Sesbania, Erythrina* etc, 
.. Paddy. 

.. Sugarcane. 

.. Coffee. 

.. Amaranthus. 


Redgram. 


.• Areca, coffee. 


., Cluster beans. 

.. Coffee, 

.. Orange, cinchona* 

.. Gogu. 

.. Pulses. 

.. Cholam. 

.. Tenai. 

.. Paddy. 

,. Groundnut, bhend&L 
.. Brinjal. 

.. Cotton. 

.. Amaranthus. 

., Calotropis. 

.. Mango, Terminal!^ 

.. Sweet potato. 

P. Mango. 

.. Green gram, cashew® 

.. Lab-lab. 

.. Agathi, indigo* 

.. Pulses. 

. * Gogu, Bhendi. 

., Pulses and agathi. 
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Obder— COLEOPTERA— 


family— Curculionido&—cont, 
Pachytychius mungonis, M. 
Ceuthorhynchus asperulus, F. 
Rhynchaenns mangiferae, M. 
Prodioctes haematicus, Ch. 
Pachyonyx quadridens, Ch. 

• Cryptorhynclms mangiferae, F. 
Pempherulus affinls, F. 

Baris sp . 

Acythopius eitrulli, M. .. 
Rhynchophorus ferrugiueus, F. 
Amorphoidea areuata, M. 
Cosmopolites sordidus, G. 
Calandra stigmaticollis, G. 
Ochyromera artoearpi, M. 
Athesapeuta oryzae, M. .. 
Echinocnemus oryzae, M. 
Amblyrrhinus poricollis, B. 
Conarthus jansoni, Woll .. 
Colobodes dolichotis, M. 
Balaninus-C-album 

Fam ily— Scolyiidoe — 

Xyleborus compactus, E. 
Xyleborus fornicatus, E. 
Xyleborus morstatti, E. .. 
Hypothenemus plumerlae, N. 
Xyleborus biporus, S. 
Xyleborus semigranosus, B. 
Xyleborus parvulus, E. 


Chief host plants. 

.. Greengram. 

• « Redgram. 

*. Mango. 

Cardomom. 

». Butea. 

.. Mango. 

.. Cotton. 

Snake-gourd. 

.. Melon. 

•. Palms. 

•. Cotton. 

.. Plantain. 

• • Coconut. 

®o Jak, 

-. Paddy. 

.. Do. 

*. Country almond. 

.. Bamboo. 

.. Dolichos-Lab-lab. 

• * Jambu. 

• o Coffee. 

.. Caster, coffee and tea c 
.. Coffee. 

.. Morinda. 

Rubber. 

• • Tea. 

• • •• Coconut. 


Order— LEPIDOPTERA. 


Family—A retiadee — 
Amsaeta albistriga,1, 

Pericallia ricini, P. 
Utetheisa lotrlx, 

Estigmene lactinea, 0. 
Diacrisia obliqua, W, 

Family—-A octuidoe— 

Spodoptera mauritia, B. .. 
Bolioinis armigera, F. 
Heliothis peltigera, S. 
Heliothis assulta, C. 

Agrotis C-nigrum, L. 

Euxoa segetum, S, 

Rabila frontalis, W. 
Adisura atkinsoni, M. 


Groundnut, cumbu, 
cholam, etc. 

.. Castor, plantain, etc. 

.. . Sunnhemp. 

• * Cumbu, ragi, etc. 

.. Sweet potato. 

9 . Paddy, grasses. 

. * Pulses, ganja, tobacco. 

Safflower. 

.. Tobacco. 

* o Cruciferse. 

. 9 Potatoes and other garden 
crops on the hills. 

. o Cotton. 

.. Dab-lab and other 
legumes ^ 




Appendix A 


453 


Order—LEPXDQPTERA— cont. 


Family—A octuidoe —cont. 

Sesamia inferens, W. 
Cirphis albistigma, M. 
Cirphis unipuncta, H s 
Cirphis loreyi, D. 

Cirphis micacea, H. 

Boi lia venalba, M. 

Prouenia litura, F. 

Laphygma exigua, Hb 0 

Polytela gloriosse, F. 
Perigoea capensls 5 G. 
Amyna octo, G. 
Eublemma silicula, $. 
Eublemma olivacea, W. 
Bombotelia jocosatrix, G. 
Ortliaga exvinacea, M. 
Chlumetia transversa, W„ 
Cryptothrips occulta, S. 
Selepa celtis, M. .. 
Earias fabia, S» 


Celama intemella, W. 

Family— Syntomidm — 

Euehromia polymena ^ 

Family— Lymantridce — 
Dasychira horsefieldi, S. 
Euproctis fraterna,|M» 


Chief host plants. 

o Ragi, wheat, cane, etc, 

. Paddy grasses. 

. Choi am. 

. Cholam, paddy, 

. Paddy. 

Do. 

. Tobacco, plantain, castor, 
etc. 

. Maize, lucerne, onions, 
chillies, etc. 

. Garden lilies. 

, Safflower. 

Sunnhemp, pulses, ganja. 

. Cholam. 

. Brinjal. 

. Mango. 

. Do. 

* D .°\ 

. Brinjal. 

Ficus spp. 

Cotton and other malva- 
ceae. 

Do. 

Cotton and calotropis. 

Do. " 

Eugenia. 

Cotton and Hibiscus spp t 
Do. 

Sv/eet potato. 

Castor, pomegranate. 
Linseed. 

Pulses. 

Paddy and grasses. 
Sesbania. 

Groundnut. 

Do. 

Snake-gourd. 

Indigo. 

Citrus plants. 

Ragi and thatching stacks, 
Teak, Millingtonia and 
Bignonia. 

Cholam ears. 

Sweet potato, L* 

.. Tea. 

.. Castor, cotton, redgram. 
pomegranate and rose, 


Earias insulana, B. 
Tarache nitidula, F. 
Trache notabilis, W. 

Carea subtilis, W. 

Acontia graellsi, F. 
Anomis flava, H. G. 
Catephia inquieta, W, 
Achoea janata, L. .. 
Grammodes stolida, F. 
Anticarsia irrorata, B. 
Pelamia frugalis, F. 
Pericyma glaucinans, G. 
Phytomotra chalcytes, F. 
Plusia signata, F. .. 
Phytometra peponis, F* 
Plusia orichalcea, F. 
Othereis Mlonica, L. and 
Simplicia robustalis, G. 
Hybloea puera, Cr, 


0. materna, L. 
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Qrdek—LEPIDOPTERA —conL 


Family— Lymantridce —eont, 
Euproetis lunata, W. 

Porthesia scintillans, W. .. 

Psalis securis, H. .. 

Thlacldas postlca, W. 

Notolopus postica, W. 

Perina nuda, Fb. 

Dasychira (Olene) mendosa ; H, 

Family— Hyp si dee — 

Hypsa ficus, F. 

Argina syringa, G. 

Argina cribrarla, C. 

Family— SpMngidoe — 

Acherontia siyx, W. 

Deilephila nerii, L. 

Hippotion oldenlandiae, F e 
Hippotlon celerio, U 
Herse convolvuli, L. 

Macroglossa vialis, B. 
Rhopalopsyche bifasciata, B. 
Rhyncholaba actous, C. 

Fam ily— Eupterotidoe — 

Eupterote mollifera, W, 

Nisaga simplex, W. 

1 upierof e eanaraica b . 

Family— Bombycidoc — 

Ocinara varians, W. 

Family— Saturnidoe — 

Cricula trifenestrata, H. .. 

Aetias selene, Hb. 

Family— Notodontidos — 

Stauropus alternus, W. 

Turnaca acuta, W. 

Family— Cochlididoe — 

Latoia lepida, Cr. 

Altha nivea, W. 

Contheyla rotunda, H. 
Maeroplectra nararia, M. 

Belippa laleana, M. 

Thosea cervina, M. 

Family— Geometridoe — 

Buzura (Biston) sup press aria, G. 
Semiothisa pervolgata, W. 
Hyposidra success aria, W, 


Chief host plants 

.. Babul trees. 

.. Gogu, mango, etc. 

.. Paddy and grasses. 

.. Zizyphus. 

.. Castor. 

.. Ficus. 

.. Castor. 

.. Ficus species. 

,. Sunnhemp. 

Do. 

.. Lal-lab, gingelly and 
brinjal. 

., Garden oleander, 

., Colocasia. 

., Grape-vine. 

.. Sweet potato and green- 
gram. 

,. Morinda. 

Do. 

.. Colocasia. 

.. Moringa. 

.. Paddy, grasses. 

.. Cardomom. 

.. Ficus spp. 

.. Mango, cashew and 
pepper. 

.. Moringa and odina. 

. o Red-gram and tamarind. 

.. Coconut. 

.. Castor, palms and mango. 

.. Castor. 

.. Coconut. 

.. Coconut and PithecoloMuia 
dulce. 

.. Coffee. 

,. Tea. 

.. Tea. 

. Daincha, 

Do. 
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Ordeb— LEPIDOPTERA— cant. 

Chief host plants. 


'F&mi\y~~Lasiocampidoe~- 

Metanastria hyrtaca, Cr. 
Taragama siva, L. 

Family— Pyralidce —■ 

Ancylolomia chrysographella, K, 
Schoenobiu 2 incertulas, W. 
Scirpophaga monostigma, W. 
Scirpophaga nivella, F. . . 
Chilotroea infuscatellus, H. 
Proceros indicus, W. 

Chilo zonellus, S. .. 

Stenachroia elongella, H. 

Saluria inflcita, W. 

Euzophera pertieella, R. .. 
Euzophera plumbeifasciella, H. 
Phycita infusella, M. 

Phycita clientella, Z, 

Psara bipunctalis, F. 

Psara phacopteralis, G. 
Heterographis bengalella, Rag 
Nymphula depunetalis, G. 

Etiella zinckenella, T. 

Hymenia fascialis, C. 

Marasmia trapezalis, G. .. 
Cnaphalocrocis medinalis, G. 
Sylepta derogata, Fb. 

Dichocrocis punctiferalis, G. 

Lamprosema indicata, F. .. 

Lamoria sp. 

Sylepta lunalis, G. 

Crocidolomia binotalis, Z... 
Leucinodes orbonalis, G. .. 
Margaronia stolalis, G. . . 
Margaronia indica, S. 
Margaronia caesalis, W. .. 
Maruca testulalis, G. 

Omphisa anastomosalis, D. 
Hellula undalis, Fb. 

Glyphodes glauculalis, G. 
Glyphodes phyloalis, W. 
Glyphodes unionalis, H. .. 
Antigastra eatalaunalis, D. 
Terastia meticulosalis, C. 
Agathodes ostentosus, H. 
Noorda blitealis, W. 

Noorda moringse, M. 


.. Acacia and other tEMP. 
.. Acacia. 


.. PaddVc 
Do." 

.. Sugarcane. 

.. Do. 

Do. 

Do. 

.. Cholam and ragi, 

.. Cholam. 

. . Ragi. 

Brinjal and chillier. 

.. Wood-apple. 

.. Cotton. 

.. Brinial. 

Do. 

Grasses. 

.. Custard apple. 

.. Paddy. 

Sunnhemp, pulses. 

.. Amaranthus and grasses. 

.. Cholam, maize, etc. 

.. Paddy. 

.. Cotton and other mal 
vaceous plants. 

., Castor, turmeric, arrow 
root and ginger. 

.. Garden chrysanthemum s 

and pulses. 

.. Boring into pungam pods. 

.. Grape-vine. 

.. Cruciferous plants. 

Brin jal. 

.. Ficus spp. 

.. Cucurbitaceous plants. 

.. Jak. 

. . Pulses. 

Sweet potato. 

.. Cabbage. 

.. Taberipmontana. 

.« Fig. 

.. Jasmine. 

.. Oingelly. 

.. Erythrina. 

Do. 

.. Moringa. 

Do. 
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Qrdeb—LEPIBQPTERA— cont. 

Family— Pyralidce —cont. Chiof hmt plaota * 


Protrigonia zizanialis, g. .. 

Pyrausta (Mapalia) machoeralis, W» 
Pycnarmon cribrata, F. .. 

Phostria piasusalis, W a 
Myclois pectinicornilla, EL 
Nephopteryx ugraphella, B. 
Family— PsycMdce — 

Clania crameri, W. 

EAphene cuprea, M. 

Chaliodes vitrea, EL ,. ] 

Pteroma plagiophleps, EL 
F amil y—ZygaenidcB — 

Heterusia virescens, B, .. 

Famil y^-Zeuzeridce — 

Azygophleps scalaris, F, .. 

Zeuzera coffeae, N. 

Family— Metarbilidae— 

Indarbela tetraonis, I B 

Indarbela theivora, H. 

F ami ly—Pterophoridce— 

Gidaematophorus lienigianus, Z. 
Exelastes afcomosa, W. .. 
Sphenarches caffer, Z. 

Oxyptilus regulus, M. 

Family— Tortricidce —- 
Homona coffearia, N. 

F amily— Oarposinidce — 

Meridarches scyrodes, M. 

Batrachedra arenosella, F. 

Family— Eu cosmidce — 

Eucosma critica, M. 

Laspeyresia leucostoma, M. 
Laspeyresia trieentra, M. .. 
Laspeyresia torodelta, M. 

Argyroploce illepida, M. .. 

A. Aprobola 

Family— Gelechiadce — 

Siomopteryx subsecivella, M. 
Platyedra gossypiella 3 S. .. 
Gnorimosshema opercnlella 3 Z. 
Ftborimoea blapsigona, M. 

Pthorimoea heliopa, L. 

Lecitliocera (Brachmia) effera, M, 
Dichomeres ianthes, M. .. 
Dactylethra Candida, S. .. 
Cocconympha ' ’dareha, M» 


.. Moringa. 

.. Teak. 

• • Coleus (KoorkanJ, 

• • Do. do. 

. • Castor. 

** Sapota. 

.. Acacia. 

.. Banana. 

.. Tamarind, 

«• Do, 

»• Tea. 

•. Agatbi and daincha. 
o. Coffee. 

»• Citrus, mango and other 
trees, 

.. Tea. 

•. Brinjal. 

.. Bed-gram. 

,, Bottle-gourd. 

•. Grape, 

.. Coffee, 

• ■ Zizyphus. 

.. Coconut. 

.. Bedgram. 

.<♦ Tea. 

.. Sunnbemp. 

• • Lab-lab. 

.. Woodapple. 

«. Mango, 

• • Groundnut. 

.. Cotton. 

.. Potato. 

.. Brinjal. 

.. Tobacco. 

- * Sweet potato. 

.. Indigo. 

.. Wild indigo, 

• • Coconut, 
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Order—LEBIBOPTERA —cont 


J ,mily— Oecophoridce — 

Psorosticha (Tonica) zizyphi, St. 

Fami ly— ThyridAdce — 

Striglina scitaria. M. 

Family— Xyloryctidce —- 
Nephantis serinopa, M. 

Family— Glyphipterygidm — 
Phycodes radiata, O. 

Fa mi ly— CosmopterygidcB— 
Pyroderces falcatella, St. 
Cosmopteryx mimetis, M. 

Family— Ptutellid(B — 

Plutella maculipeimis, C. .. 

Family— Gracittariadce— 

Acrocercops syngramma, Meyr. . . 
A. coerulea,, M. .. 

Gracillaria soyella, V. D. 
Gracillaria theivora. W. . . 

Family— Lyonetiadce — 

Phyllocnistis citrella, St. 

Phyllocnistis toparcha, M. 
Pliyllocnistis clirvsopthalma , © 

Family— H epialidm — 

Phassus malabaricus. M. 

Family— Nymphalidce — 

Euploea core, 0. .. »• 

Melanitis ismene, G. 

Euthalia gamda, M. 

Danais chrysippus, L. 

Junonia oritliyia, L. 

Ergolls merione, Cr. 

Rap da melampus, C. 

Family— Papilionidce — 

Papilio demoleus, L, 

Papilio polytes, L. 

Papilio agamemnon, L. 

Family —Piendce— 

Catopsilia pyranthe, L. 

Terias hecabe, L. .. .. «* 


Ghief host plants. 
Citrus plants. 


.. Daincha, 


... Coconut and other palms 
.. Ficus spp . 


Custard apple. 
Lab-lab. 


Cruciferous plants 

Mango. 

Lab dab. 

Redgram* 

Tea, 


Citrus plants. 

Grape-vine. 

Cinnomon. 


. B Eriythrina* 

.. Oleander. 

Paddy. 

.. Mango. 

.. Calotropis. 

.. Sweet potato. 

Castor. 

.. Mango. 


Citrus and Murrayia. 
Do. 

Champalsa. 

Sesbania, 

Do. 
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Order— LEPXDOPTERA —cont. 


Family— Lycaenidce — 

Chilades laius, C. 

Polyommatus (Lampvdes) boeticus, L.. . 
Euchrysops cnejus, Fb. .. 

Virachola isocrates, F. 

Tarucus theophrastus, F. 

Curetis thetis, F. .. 

Family— Hesperiadce— 

Parata alexis, F. .. 

Gangara thyrsis, M. 

Udaspos folus, €r. .. 

Telicota augias, L. 

Pelopidas (Parnara) mathias, F. 

Parnara colaca, M. 

Suastus gremius, F. 


Chief host plants. 


Citrus plants. 
Pulses. 

Do. 

Pomegranate. 
Zizyphus. 
Pongamia tree. 


Pongamia. 

Coconut. 

Turmeric. 

Sugarcane. 

Paddy. 

Do. 

Coconut. 


Order —DIPTERA. 


Family— Cecidomyidae — 
Pachydiplosis oryzae, M.. 
Asphondylia sesami, F. .. 
Asphonaylia pongamiae, F. 

Dasyneura gossypii, F. 
Dasyneura mangiferae, F. 
Contarinia andropogonis, F. 
Lasioptera falcata, F. 
Rhabdophaga mangiferae, M. 
Stitodiplosis moringai, M. 

Family— Agromyzidce — 
Agromyza obtusa, M. 

Agromyza phaseoli, C. 

Family— M icropezidce —- 
Calobata sp. 

Family— Trypaenidce — 


Chaetodacus caudatus, F. 
Chaetodacus dorsalis, C. 

Carpomyia vesuviana, B. 

Family— Chloropidce — 

Formosina flavipes, M. .. 
Chalcidomyia atricornis, M. 


.. Paddy. 

.. Gingelly. 

.. Pongamia. 

.. Cotton. 

.. Mango. 

. . Cholam. 

.. Bitter-gourd. 

• * Mango. 

., Mango. 

.. Redgram. 

.. Cowpea. 

.. Turmeric and ginger. 

. . Calotropis. 

Melons. 

.. Mango, citrus. 

Guava. 

.. Custard apple. 
Eugenia, mango. 
Cueurbitaceae. 

.. Snake-gourd. 

.. Mango. 

Zizyphus. 

., Ginger and cardamon. 
.. Ginger. 


Leptoxyda longistylus, W. 

Dacus brevistylus, B. 

Chaetodacus ferrugineus, dorsalis, H, 

Chaetodacus incisus, W. 

Chaetodacus sonatus, S .. 
Chaetodacus eorrectus, B. 
Chaetodacus cucurbita, C. 
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Order— DIPTERA— coni. 

Ohiofhost plants. 

Family— A nthomyiidce — 

Atherigona oryzae, M. .. . , .. Paddy. 

Atherigona indiea, M. Cholam. 

Atherigona destructor. M. .. .. Tenai. 


Order —RHYNCHOTA. 


Family— Pentatomidce— 

Bagrada cruciferarum, F. 
Coptosoma cribaria, Fb. .. 
Coptosoma ostensum, D. 
Coptosoma nazirae, At. .. 
Stibaraopus tabulatus, F. 
Brachyplatys vahlii, F. . . 
Vitellus orientals, B. 

Jurtina indiea, D. 

Tetroda histeroides, Fb. .. 
Scotinophora lurida, B. 
Cappaea taprobanensis, D. 
Scutellara nobilis, F. 

Dolycoris indicus, S. 

Menida histrio, Fb. 
Eusarcoooris guttiger, Th. 
Eusarcocoris ventralis, W. 
Antestia cruciata, F. 
Agonoscelis nubila, F. 

Nezara viridula, L. 

Cyelopelta siecifolia, W. .. 

Piezodorns rubrofasciatus, F. 
A c pongopus Janus, F. 
Asponaopus brunneus, N. 
Halyomorpha pious, D. ., 

Family— Goreidae— 

Anoplocnemis phasiana, F. 
Leptocorisa acuta, Th. 
Clavigralla horrens, D. 
Clavigralla gibbosa, S. 
Riptortus pedestris, F. 

Rip tortus linearis, F. 

Dasynus antennatus, K. .. 

Family-- -Lygaeidce —- 

Nysius inconspicuous, D. .. 
Oxyearenus loetus, K. 
Aphanus sordidus, F. 

F amily— Pyrrhocoridce —* 

Dysdercus cingulatus, Fb. 


Cruciferous plants. 

. Pulses, lab-lab, agathi, etc. 
. Butea. 

. Cluster beans, mango, etc. 
. Tobacco. 

. Agathi. 

. Citrus plants. 

. Pomegranate. 

. Paddy. 

. Do/ 

Citrus plants on the hills. 

. Phyllanthus. 

Cholam, redgram, etc. 

. Paddy. 

. Cumbu. 

Gingelly. 

Coffee, jasmine. 

. Cholam, ani-seed. 

Cumbu, castor, potato, 
etc. 

. Erythrina, pongamia. 

. Cholam. 

. Cueurbitaceae. 

Do. 

. Pomegranate. 


. Cowpea, hrinjal, etc. 
. Paddy. 

. Pulses. 

Do. 

Do. 

Do. 

. Orange. 


Gingelly. 

Cotton, gogu. 
Groundnut, cumbu. 

Cotton, gogu, etc. 
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OEDKa—RHYNCHOTA—cow<. 

Chief host plants, 

F amity— Tingididce — 

Urentius echinus* D. *. .. .. Brinjal. 

Stephanitis typicus, D. ., .. .. Turmeric* plantain. 

Monanthia globulif era* W, .. .. Tulsi (Ocimum) and saf¬ 

flower. 

Leptopharsa ayvari, D. .. .. .. Jasmine and artemesia. 

Family— Gapsidce—{Minidae)— 

Caloeoris angustatus* L. . * .. .. Cholam, maize. 

Megacoelum stramineum, W .Cliolam. 

Helopeltis antoxiii* Sign . „ .. „. Tea* cashew, guava, 

Disphinctus politus* f,.Betel-vine. 

Prodromus subviridis, D. ., .. Banana. 

Disphinctus humeralis, W.Tea, cinchona. 

Engytatus tenuis, R. ... .. .. Tobacco, tomato. 

Ragmus importunitas, D. 08 .. Sunnhemp. 


F&mily-Fulgoridoe— 

Eurybrachys tomentosa, F. 
Pyrilla perpusilla, W, 
Ricania bicolorata, D. 
Perigrinus maidis* Dt. 
TSTysia atrovenosa, L. 
Erythroneura subrufa, M. 
Nilaparvata sordescens, M. 
Purohita nigripes, D. 
Assamia moesta, W. 


Calotropis. 

Sugarcane. 

Coffee. 

Cholam, Maize. 
Paddy. 

Do. 

Do. 

Bamboo. 

Sugarcane. 


Family— Gercopidce — 

Cosmosearta relaia, D. 
Phymatostetha deschampsi, L. .. 
Clovia lineaticollis, D. 

Ptyelus sp. 

Machaerota planitae 

Family —J assidce— 

Idiocerus niveosparsus, L. 

I. clypealis, L. 

I. atkinsoni, L. 

Tettigoniella spectra, D. .. 
$ephotettix bipun ctatus, F. 
Empoasca flavescens, F. .. 

Fmpoasca devastens, D. 

Deltocephalus dorsalis, M. 

Famil y—Psyllidce — 

Arytaina punctipennis, S. 
Oiaphorina eitri* K. 

Trioza sp. .. 

Pauropsylla depressa, Cr. 


.. Jak. 

.. Plantain. 

.. Jak. 

.. Do. 

.. Zizyphus. 

.. Mango, sapota. 

Do. 

Do. 

.. Paddy. 

.. Do. 

.. Castor, tea. 

.. Cotton. 

.. Paddy. 

,. Indigo. 

.. Murrayia and citrus 
.. Eugenia. 

•. Cinnamon, ficus. 
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Obder—RHYNCHOTA —conk 

Chief hosb plants. 

Family —A leyrodid ce — 

Aleurolobus barodensis, W. .. .. Sugarcane. 

Aleuroeanlhus splniferus, Q.Citrus. 

Dialeurodes vulgaris, K. .. .. .. Jasmine. 

Dialeurodes eugeniae, M. .. .. Eugenia. 

D. eitii. A, .. .. .. .. Citrus. 

Neomaskellia bergi, S. .. .. ., Sugarcane, 

Trialeurodes ricini, M. .. .. .. Castor. 

Siphonimus finitimus, S. .. .. .. Pomegranate. 

Family— Aphididce— 

Aphis maidis, F. .. .. ., .. Cholam. 

Macrosiphum solidaginis, E. .. . . Safflower. 

M. rosaeformis, D. .. .. .• Rose. 

Toxoptera graminum, R. ..Wheat. 

Tetraneura hirsuta, B . .. Ragi. 

Myzus persicae, S. .. Tobacco and cruciferse, 

Tetraneura ulmi, K. coimbatorensis, G. Sugarcane. 

Aphis gossypii, G. .. oe Cotton. 

Greenidea artocarpi, W, .. .. . • Jak. 

Aphis laburni, K. .. . • . • Lab-lab. 

/Dilachnus krishni, G. .. .. .. Pear. 

Eriosoma lanigera, H. .. .. . • Apples, pears, etc. 

Aphis tavaresi, D . .. . • Citrus plants. 

Aphis odinae, V. D. .. .. . • Mango. 

Oregama bambusae, B. .. ., .«, Bamboo. 

Aphis malvae, K. .. .. .. . • Cucurbits. 

Aphis nerii, B. .. .. .. . . Calotropis. 

Pentalonia nigronervosa, Coq ., ... Banana. 

Setaphis bougainvillae, Th. .. ... Phyllanthus. 

Aphis rumicis, L. .. .* .. .. Solanum nigrum. 

Chermes sp. .. ..Pine (Coonoor). 

Aphis craccivora, K. .. .. . • Pulses, 

Family— Coccidce —■ 

Orthezia insignia, IX .. •. Lantana. 

Icerya pureba.d, M. -. •. «« Citrus and wattles on the 

Mlgiris. 

icerya aogyptiaca, B. .. . - •« Garden crotons, jak, Ficus 

Aspidoproctus cinerea, Gr. •. Pomegranate. 

Aspidoproctus xyliee, Gr. .. . • Rain tree. 

Monophlebus phyllauthi, Gr, •.« Garden cro'ors- 

RIpersia oryzae, Gr. *. .. Paddy. 

Trionymus sacchari, Gr. .. .. Sugarcane. 

Phenacoccus hirsutus, Gr. .. .« Teak shoots, Fieus. 

Phenacoccus ornatus, Gr. .. •» Jasmine. 

Phenacoccus leeryoides, Gr, .. .« Citrus s cotton, rain tier, 

etc. 

Phenacoccus mangifera, Gr. .. Mango. 
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Or me—RHYNCHQTA—- eont. 


Family— Coccidce— cont. 

Centrococcus (Phenacoccus) insolitus, 
Pseudococcus bromeliae, B. 

Pseudococcus lilacinus, C. 
Pseudococcus corymbatus, Gr. .. 
Ferris^ana virgatus, C. 

Pseudococcus longispinus, T. 

Pseudococcus citri, R. 

Pseudococcus detorquens, G. 

Asterolecanium longum, G. 

Cerococcus hibisci, G. 

Anomalococcus indieus, G. 
Dactylopius indicus, G. 

Aclerda japonica, N. 

Lec&mum discrepans, G. .. 

Lecanium viride, Gr. 

Lecanium adersi, N. 

Lecanium ramakrishnaB, Gr. 
Lecanium depressum, C. .. 

Lecanium longulum, D. . . 

Lecanium hesperidum, L. 

Lecanium marsupiale, G. 

Saissetia oelse, B. .. 

Saissetia coffese, W. 

Saissetia nigra, N. 

Ceroplastodes cajani, M. .. 
Ceroplastes floridensis, C. 

Ceroplastes actiniformis, Gr. 

Vinsonia stellifera, W. 

Pulvinaria maxima, Gr. 

Pulvinaria psidii, M. 

Parlatoria zizyphus, L. 

Parlatoria camellise, Cr. .. 
Lepidosaphes melise, Gr. 

Lepidosaph.es becki, Newst 
Lepidosaphes cornutus Green (M.S.) 

Lepidosaphes piperis, Gr. 

Aspidiotus hartii, C. 

Aspidiotus triglandulosus, Gr. . . 
Aspidiotus ficus, A. 

Aspidiotus aurantii, M. 

Aspidiotus tamarindi, Gr. 

Aspidiotus cydonise, C. .. 

Aspidiotus camelliae, S. .. 

Aspidiotus lataniae, J, 

Aspidiotus orientals, N. .. 


Chief host plants. 

Gr. BrinjaL 
.. Pine-apple. 

Pomegranate, tamarind,, 

. . Jak, citrus. 

Crotons, tomato, cotton, 
etc. 

Coconut. 

.. Cocao, coffee. 

., Bamboo. 

Do. 

.. Cotton, garden Mibiscwa, 
Tephrosia. 

Acacia. 

. . Prickly-pear. 

.. Sugarcane. 

.. Mango, bana&a« 

Coffee, citrus, bael, etc. 

., Mango. 

.. Ficus. 

.. Crotons. 

Redgram, grape, 

.. Citrus, coconut. 

.. Pepper (Coorg). 

.. Tamarind, Erythrina, fig. 
Coffee, guava, ferns, tea, 
etc. 

.. Cotton, Thespesia, Hibis¬ 
cus sp ., croton, etc. 

Redgram, tulsi, zizyphus. 
Cashew. 

.. Coconut, calophyllum. 

Do. 

.. Mm, cotton. 

.. Guava, citrus, mango, etc. 

.. Citrus. 

. . Mm. 

.. Do. 

, . Orange on the Mlgiris. 

.. Betel vine. 

.. Pepper. 

. . Turmeric, yam. 

. . Jak. 

.. Citrus, coconut. 

., Rose, jasmine, citrus. 

.. Tamarind, 

.. Grape. 

.. Tea. 

.. Grape. 

,. Tamarind, 
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OBDEB^RHYNCHOTA—coftf. 


F amily— Goccidce— cont. 
Aspidiotus cyanophylli, S. 
Aspidiotus destructor, S. .. 
Pinnaspis aspidistroe, S. 
Chionaspis vitis, Gr. 
Ghionaspis dilatata, Gr. .. 
Chionaspis elongata, G. 
Chionaspis herbae, G. 
Chionaspis graminis, G. .. 


Chief host plants. 

.. Plantain, 

Coconut, plantain. 

.. Pepper, areca. 

.. Mango. 

.. Areca, ferns, 

.. Bamboo. 

.. Grass. 

Do. 


Order— THYSANOPTERA, 


Family— Thripidce — 


Selenothrips rubrocinctus, G. 


Cashew, 

Dendrothrips bisninosus, B. 


Tea. 

Scirtothrips dorsalis, H. .. 


Chillies. 

Rhipihorothrips cruentatus, H. .. 


Grape-vine, rose, etc. 

Heliothrips haemorrhoidalis, B. .. 


Garden crotons. 

Ayyaria chaetophora, K. 


Lab-lab. 

Heliothrips kadaliphila, R. 


Banana. 

Heliothrips indicus, B. 


Groundnut, onions, etc. 

Taeniothrips distalis, Ky. 


Lab-lab and other pulses. 

Isoneurothrips orientalis, B. 


Jasmine, morinda. 

Thrips oryzae, W. 


Paddy. 

Thrips nilgiriencis, R. 


Citrus. 

Thrips tabaci, L. 


Onions, garlic, cotton. 

Bregmatothrips ramakrishnae, B. 


Sugarcane. 

Panchaetothrips indicus, B. 


Turmeric, arrowroot. 

Taeniothrips cardamomi, R. 
Taeniothrips jonnaphila, R. 


Cardamom. 


Cholam ears. 

Family— Phloeothripidce — 

Arrhenothrips ramakrishnae, H. 


Mimusops, 

Gigantothrips elegans, Z. 


Ficus spp» 

Leeuwenia karnyana, R. .. 


Eugenia. 

Haplothrips ramakiishnai, K. 


Chrysanthemum. 

Fulmekiola indica R and M. 


Sugarcane. 

Fulmekiola saccharicida R. and M. 


Do. 

Rhynchothrip3 raoensis, R. 


Cashew. 

Kleothrips subramanii, R. 


Palmyra. 















APPENDIX B. 

ORDERS AND CHIEF FAMILIES OF INSECTS. 


The following summary of the classification of insects is added with 
the idea that it may help the student in determining to some extent the 
exact position of an insect collected in the fields or noted in any collec¬ 
tions. In the case of entomological workers it is also desirable that, when 
an insect is studied, it is classified at least into its family which generally 
includes members having features and habits more or less common ; and 
for all ordinary purposes such a knowledge will be found sufficient. The 
following arrangement has been adapted from different modern works on 
Systematic Entomology and, in doing so, some of the small and unimport¬ 
ant families, especially those which are not known to occur in South 
India, have been omitted. Families of economic importance in South India 
are printed in bold types. This appendix is practically a supplement to 
Chapter VI of the text. 

CLASS INSECTA. 

Sub-class A.—APTERYGOTA (Ametabola). * 

(Primitive insects without wings ; undergo no metamoiphosis in 

development.) 

Order 1—THYSANURA (Silver-fish). 

(With long antenna and anal cerci.) 

Family Lepismidae. 

Order 2—COLLEMBOLA (Spring tails). 

(With short antenna and ventral abdominal apppendages.) 

Sub-class B.—PTERYGOTA, 

(Insects with wings or descended from winged forms, 
metamorphosis partial or complete.) 

DIVISION I.—EXOPTERYGOTA OR HEMIMETABOLA 

(With imperfect gradual metamorphosis in development and no pupal 

stage.) 

Order 3—ORTHOPTERA. 

(Forewings forming a thick and narrow tegmen covering membranous 
hind wing ; mouth parts mandibulate—include cockroaches, grass¬ 
hoppers, mantises, crickets, stick and leaf insects.) 

Family—Blattidse (Cockroaches). 

Mantidse (Mantises—predatory). 

Phasmidae (Leaf and stick insects). 

Acrididie (Grasshoppers, locusts—short horned). 

Tettigonidae (Grasshoppers—long horned). 

GryllidsB (Crickets). 


* A third order Protura generally brought under this group ig given 
separate status as class ; Myrintomata Order—Protura, by some recent workers. 
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Order 4—DERMAPTERA. 

(Porewings very short, hind wings large and membranous, mouth parts 
mandibulate, abdomen with forceps—includes Ear-wigs.) 

Family—Fo rfi eulidse. 

Labiidae. 

Labiduridae. 

Order 5—THYSANOPTERA (Physopoda). 

Very small narrow bodied insects with fringes along sides of wings— 
flower visitors—plant gall makers—Thrips). 

Family—Aeolothripidse. 

Thrlpldae. 

Phloeothripidae. 

Idolothripidae. 

Order 6— HEMIPTERA (RHYNCHOTA). 

(With sucking or piercing mouth parts—fore wings half horny and hail 
membranous—front of head not touching coxae—tarsi usually with 
three joints—stink bugs, lace-wing bugs, aquatic bugs, etc.). 

Group— GYMNOCERATA. 

(Antenna conspicuous—Land forms.) 

Family—PentatomidsD (Stink bugs). 

Coreidae. 

Berytidge 

Lygaeidse 

Pyrrhocoreidae. 

Reduviidge (Assasinjbugs). 

Heni co cephalidae. 

Saldidae. 

Tingidse. (Lace-wing bugs). 

Aradidse. 

Phymatidse. 

Capsidae or Miriidse (Mosquito bugs)* 

Cimieidae (Bed bugs). 

Anthocoridge. 

Ceratocombidse. 

Hebridse. 

Hydrometridse (Aquatic). 

Group— CRYPTOCERATA. 

(Antenna small and hidden—aquatic forms.) 

Water bugs, water boatmen, water scorpions, ete.) 

F amily—Pelogonidse. 

Nau coridge. 

Belostomatidse, 

Nepidse. 

Notonectidae. 

Corixidse, 


l? 30 
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Order 7—HOMOPTERA. 

(With sucking or piercing mouth parts, two pairs of wings more or less 
equal and folded roof like over the body—-front of head touches the 
coxae—tarsi with one to three joints—Cicadas, Leaf hoppers, Spittle 
bugs, Plant lice. Scales, Mealy bugs, Mealy wings, etc., etc.) 

Family—-Clcadidse (Noisy bugs). 

FuIgorMse, 

Membraeidaa (Cow bugs). 

Cercopidse (Spittle bugs). 

lassie 7 se (Leaf hoppers). 

Fsyllitise (Jumping bugs). 

Aphididae (Plant lice). 

Aleurodidse (Mealy wings). 

CoccidSB (Scales and mealy bugs). 


Order 8 —ANOPLURA. 

(Wingless small flat insects—parasites on higher animals.) 

Family—Pediculidse (Human lice.) 

Hematopinidse (Cattle lice.) 


Order 0—I80PTERA. 

(Both sexes with long wings which are soon shed—soft bodied 
biting mouth parts—social insects—White ants.) 

Family—Termitidee (Metatermitidse). 

CalotermitidsB. 

Order 10 —MALLOPHAGA. 

I Wingless insects with flat large head and biting mouth parts—paramt 3 ? 

on birds—Bird lice.) 

Family—Gyropidae. 

Trichodectidse. 

Order 11—ODONATA. 

{With long body and four equal wings with numerous nerves and biting 
mouth parts—larva aquatic—Dragon flies and Damsel flies.) 

Family—Lib ellulidce. 

Aeschnidae. 

AgrionidsB. 

Order 12—EMBIOPTERA. 

(Small delicate insects living in silken tubes.) 

Family—Embidse. 

Order 13—PSOCOPTERA (—Corrodentia) 

(Wings membranous with the front ones larger; minute very 
delicate insects—often wingless—Book lice, bark lice, 

Death watches, etc.) 

Family—-Fsocidsc (includes some subdivisions). 
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Order 14—PLECOPTERA. 

(Semi-aquatic slow flying creatures—wings unequal—Stone flies.) 
Family—Perlidse. 

Order 15—EPHEMEROPTERA. 

(Delicate short lived insects with aquatic larvse—hind wings greatly 
reduced and with long tail filaments and no mouth parts—delicate 
—May flies.) 

Family—Ephermeridae and others. 

DIVISION XL—HOLOMETABOLA. 

(With complete metamorphosis—a pupa present.) 

Order 16—NEUROPTERA. 

(Forewings equal and membranous with complex venation—biting 
mouth parts—some larvae aquatic with gills on abdomen—Ant bong. 
Lace-wing flies, Mantis flies, etc.) 

Family—Myrmeleontidae (Ant lions). 

Ascalaphidse. 

Mantispidae. 

Nemopteridse. 

H marobidse. 

Chrysopidaa (Lace-wings). 

Coniopterygidae. 

Order 17—MECOPTERA. 

(Head pointed forwards and with long narrow wings—mandibles 
strong—Scorpion flies.) 

Family—Panorpidae. (Predaceous insects). 

Order 18—'TRICHOPTERA. 

(Very small insects ; Wings moth like covered with hairs ; with long 
feelers and reduced mouth parts—larva aquatic inside a. case— 
Caddis flies.). 

Family—Phry ganeidse, 


Order 19—COLEOPTERA, 

(Forewing forms a hard sheath (elytra)—to cover the really functioning 
hind wings—biting mouth parts—complete metamorphosis—Beetles.) 

Sub-order A—Adephaga. 

(Antenna filiform—tarsi generally five-j ointed.) 

Family—Cicindelidae (Tiger beetles). 

Carabidse (Ground beetles). 

Dytiscidaa (Water beetles). 

Gyrinidse (Whirling beetles). 

Paussidae. 

Rhysodidse. 
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OftDER 19 —COLE OPTERA— cont. 
Sub-order B—Polyphaga. 

(Antenna and tarsal joints variable.) 

Family-—Staphylinidse. 

Pselaphidaj. 

Histeridse. 

Silphidae (Burying beetles). 

Niti&ulidse. 

Trogositidce. 

CueujMsSo 

Erotylidae. 

Goceinellidee (Ladybird beetlet). 
Endomychidse. 

Dermestidss (Wooly bear beetles,) 
BostrysMdae. 

Dascillidae. 

Byrrhidse. 

Ptinidse (Anobida?,). 

Cleridse. 

Cantharidse 

Malocodermidse (Glow-worm beetles). 
Hydrophilidae (water beetles). 
Lyctidee. 

BuprestidEe (Jewel beetles). 

Elateridae (Click beetles). 

Tenebrionidae. 

Cistelidso. 

Mordrdlida?.. 

Meloidse (Blister beetles—Oantbaridse). 
Tri ctenotomidse. 

Antkicidae. 

BrucMdse (Pulse beetles). 

ChrysomelidSB (Leaf beetles). 
Cerambyeidse (Longicorn beetles). 
Cureulionidss (Weevils). 

Anthribidse. 

Seolytidse (Shot-hole borers). 
Brenthidee. 

Sub-order C—Lamellicornia. 

(Antenna leaf-like or lamellate at tip.) 

Family—Passalidse. 

Lucanidac (Stag beetles). 

Scar&baeife (Chafer 
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Order 20—STREPSIPTERA. 

vVery minute insects—males winged with, the hind wing very large and 
front wings reduced antennae flabellate—female degenerate vermi¬ 
form attached to host—parastic—popularly known as Stylops— 
found on wasps, crickets, leaf-hoppers, etc.) 

Family—Xenidse ( Ayio'pidce ). 

Halictophagidae. 

Order 21—LEPIDOPTERA, 

(Body and wings covered with dust like scales—wings large—mouth 
parts in the form of a rolled-up spiral proboscis—larva—a cater¬ 
pillar—Butterflies and moths.) 

Sub-order A—Rhopaloeera. 

(Day flying creatures—antennae knobbed towards tip, wings erect 
when at rest—Butterflies.) 

Family—Nymphalidae. 

Pieridae (Whites). 

Lyeaenidse (Blues). 

Papilonidse (Swallow' tails). 

Hesperildse (Skippers). 

Sub-order B— Hsterocera. 

(Mostly nocturnal insects—antenna not knobbed—wings spread out, 
or overlapping abdomen when at rest—Moths.) 

Family—Syntomidse. 

Arctiadse (Hairy caterpillar moths). 

Agaristidse. 

Noctuidae. 

Lymantridse (Tussock moths). 

Hypsidse. 

Sphmgidse (Hawk moths), 

Bupterotidae. 

Hotodontidae. 

Geomairidas (Loopers). 

Saturxiidaa (Wild silk moths). 

Bombycidae (Silk moths). 

Lasioeampidae. 

Psychidae (Bag worms). 

Codilididse (Slugs). 

Arbdidss. 

Cossidse (Goat moths). 

Zygsenidae. 

Pyralidae. 

Fterophoridae (Plume moths). 

Tortricidae. 

Carposinidae. 

Eucosmidae. 

Cosmopterygidae. 

Geleehiadae. 

Oecophoridae. 

Xyloryctidas. 


31 
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Order 21 —LEPXDOPTERA— cant . 

Sub-order B—Hater ocera— coni . 

Family—K diodmidse. 

Glyphiterygida}, 

Hypnomeutidae. 

Gracillaridse. 

PlutoUidas. 

Lyonetiadse, 

Tineidae. 

EjpMMse, 

Order 22—DIPTERA. 

(Two-winged insects—hind wings reduced to small halteres— 
mouth parts piercing or sucking—Flies.) 

Sub-order A— Homitoeera, 

(Slender delicate flies with long antenna of more than six joints - 
larva with distinct head.) 

Family— Psychodidffi (Moth and Sand flies). 

ChironomidcB (Gnats and midges). 

Guiieidss (Mosquitoes), 

Dixidse. 

Blepharo cerid sc. 

TIpulMse (Crane flies). 

CeeidomyidSB (Gall flies), 

SimulidSB (Black flies). 

Bibionidse. 

Mysatophilid^e (Fungus gnats). 

Sub-order B—Brachye3ra # 

(Flies with small antennae of six or less than six joints—pupa like that 
of moths not enclosed in larval skin—no frontal lunule present— 
larva with incomplete head.) 

Family—Tabanidse (Gad flies). 

Leptidse. 

Stratiomyidse, 

Bombylidae (Bee flies). 

Asilidae (Bobber flies), 

Therevidse. 

Empidse. 

Dolichopidse. 

Sub-order C—Cyclorrhaplia, 

(Pupa enclosed m hard larval skin which forms an oval hard 
puparium—larva with vestigial head.) 

Sub-group—AscUza. 

F amily—Platypezide, 

Phoridse. 

Pipuncuiidas. 

Syrpfildae (Hover flies), 

Gonopida?, 
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Order 22— DfPTERA— coni. 


Sub-order C—Cydorrhaplia —-conU 


Sub-group—Schizopkora* 

Family—Diopsidee. 

Celyphidse. 

Sepsidse. 

Cordyluridse, 

Micropezidse. 

Agromyzidce. 

Trypaneidcs (Fruit flies), 
Drosophilidse. 

OrtadidaB. 

Borboridee. 

Muscidae (House and biting flies). 
Ant homy iid so. 

ChloropideB. 

Sareophagiilce (Flesh flies). 
Oestridca (Bofc and warble flies). 
Tachinidos (Parasitic flies). ' 


Sub-group—Pupipara. 
Family—Hippoboseicce (Cattle flies), 
Streblidse \ (Bat flies) . 
Hycteribudse f 1 
Braulidas (Bee parasites). 


Order 23—SIPHONAPTERA ( = Aphaniptera). 

(Small laterally compressed active wingless insects—legs adapted for 
jumping—parasitic on higher animals—Fleas.) 

Family—Puli cidee. 

Order 24—HYMENGPTERA. 

(Wings membranous but with fewer cells, front wings larger than hind 
wings, biting and lapping mouth parts combined—Saw flies, wasps, 
bees and ants.) 

Sub-order A— -Chalastogastra (Symphyta). 

(Abdomen and thorax broadly connected, trochanters of two joints— 
larvae plant feeding and with legs.) 

Family—Tenthrodinldse (Saw flies). 

Siricidin (Wood borersb 
Xiphyidriidse (Wood borers). 

Orissidee (Parasitic wood wasps). 


Sub-order B— Clistogastra (Apocrita). 

(Second segment of abdomen narrowed to form a stalk or petiole, 
trochanters of one or two joints—larva a foot less grub.) 

Family—Cynipidse (Gall wasps-—now divided into three or 
four families.) 

Serphoidea or Proctotrypidae (now split up into 
half a dozen separate families). 

Chalc’diB (has been now split up into over a 
dozen separate families). 

Ifhnoumoaidss. 

Braeonids^ 
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Order 24—HYMENOPTERA —cont 

Sab-order B—Clistogastra (Apocrita )-—cont 

Family—Evaniidse. 

Alysiidae. 

Megalyridae. 

Stephanidae. 

Bryinidoe, 

Bethylidse. 

Trigonalidae. 

CIirysididsD (Cuckoo wasps). 

Mutillidae (Velvet ants). 

SeoliMse. 

Thynnidse. 

Psammocharidae (Pompilidae—Digger wasps, 

Potter wasps, etc., Solitary.) 

Eitmenidse 

Masaridse. 

Vespidse (Hornets, Social wasps). 

Spkegidae (now broken up into a dozen separate 
families). 

Apidss (Bees—also broken up into many sepa¬ 
rate families). 

Formicidse (Ants). 

Note .—Many of these wasp a' 5 -d bee families are now included under super- 
families like Vespoide^, Sphesoidea , Apoidea, etc. 



APPENDIX 0. 


INSECT STUDY TECHNIQUE AND SOME USEFUL 
FORMULAE, 

Insect collection and 'preservation .—Every student of Entomology will 
find it advantageous to make and maintain a collection of insects not only 
for studying at the moment but also for comparison with others in 
future. For, it is often found that some insects are found to appear 
in numbers only during certain seasons and never make their appearance 
for some years together ; to provide for such a contingency an insect 
collection will be very useful. It will also be found that such a collection 
will be a very valuable asset for future workers. Fairly large and slow 
moving insects can be collected by hand, but active and flying crea¬ 
tures would require handnets and other appliances. Various special 
methods have nowadays been invented by specialists for the satis¬ 
factory collection of different kinds of insects but for all practical purposes, 
an ordinary cotton handnet will be found suitaTle. An ordinary handnet 
can be made of light thin cotton cloth or muslin fixed to a ring of cane 
or wire and attached on to the arms of a forked piece of wood (fig. 402) ; 



i'-tO. 402. —HA HD NET. 


[From SFJ ’] 


with such a net most insects can be easily caught. Insects are also collected 
often with light traps, mechanical traps, sugar baits, etc. It may 
also be stated that among insects there are very few which are unsafe 
or risky to deal safely with the hands; these include a few poisonous 
caterpillars, some stinging hymenoptera and a few bugs which have a 
sharp piercing proboscis. Forms like sphingid caterpillars, big beetles, 
etc., though sometimes frightening in their appearance are quite harmless. 


474 Handbook of Economic Entomology for South India 


Collected insects are generally killed by dropping them into ‘ killing 
bottles 5 or vessels containing poison (for preparation of killing bottles 
see below). 

The preparation and preservation of insects for a permanent collection 
depend upon the different kinds collected. All small and soft bodied 
forms like Aptera, some of the Neuroptera, plant lice and thrips are 
generally kept pickled in methylated spirit or formalin though some of 
them are specially prepared for microscopic study. The larvae like cater- 
pillars, beetle grubs, maggots, etc., may also be similarly preserved. 
Hard and large forms among beetles, grasshoppers, Hymenoptera, Rhyn- 
chota, flies, etc., are generally kept dry in insect boxes after mounting 
them with suitable sizes of pins. In the case of grasshoppers, beetles, 
and Heteroptera, the pins can be thrust through the right upper wing 
and left wing can be set broad if possible ; in the case of Hjunenoptera, 
Homoptera, Lepidoptera and flies, the pin may be put through the thorax 
and both wings set. Scales, mealy wings ar.d mealy bugs are best 
preserved dry in envelopes with some naphthalene. Minute parasites can 
also be kept dry in small vials properly closed with a cork dipped in napn- 
thalene solution. Some insects like ear-wigs and small beetles, bugs, 
flies and wasps can be gummed with shellac or beetle glue in slip of card 
or mica and the pins thrust through the card or mica piece ; another 
method of preparing small forms is to attach them to small p ns and 
mount the Latter on bits of pith. All dry preserved insects should be kept 
in properly disinfected insect proof boxes or containers ; else they are 
liable to be damaged by small beetles and other museum pests. 

It is very important that every insect in a collection should have 
a small label attached to it showing the date of collection, locality, the 
food plant, the initials of the collector and any special observations 
noted, and these labels should be as small as possible. Inside bottles or 
tubes containing pickled specimens such a label written in black lead 
pencil (not in ink or copying pencil) may be put in and if possible, an 
outside label pasted on to the bottle or tube. Insects without reliable 
labels serve no purpose in any collection ; the information recorded in 
these small bits of paper will be found to be of very great value in due 
course not only to the collector himself but also for future workers who 
may handle such collections. 

Insect rearing .—Very often the earlier stages of insects like eggs, 
larvae and pupae are found in the fields ; the collector will do well to have 
these bred out into adults so that he will not only be able to know what 
the insect is but will also get some idea of its earlier stages. This study 
will be found very interesting. There are hundreds of insects in all over 
India the early stages and life histories of which are yet unknown and 
such rearing when opportunities offer will considerably add to our knowl¬ 
edge. Though it is difficult to rear some forms in captivity, a good 
many insects breed and develop in artificial cages. Caterpillars and 
grubs of different kinds can be kept in perforated cardboard boxes or 
biscuit tins with plenty of thir food material covered over with a piere 
of thin cloth or muslin ; small perforated zinc cages will also be found 
useful. Such of those larvae which naturally pupate under ground 
will require some soil inside the cage and such of those which are acuatic 
in habits (like mosquitoes, water bugs, etc.), must be kept in that medium, 
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Preservation of the earlier stages of such insects will enhance the value 
of one’s collections. In addition to the pickling of larvse as described 
above, pupal cases and moulted skins are generally pinned dry with the 
adult to show that the insect has been reared from an earlier stage ; 
the label of such an insect might also contain signs like E.L.P. to show 
that the insect was reared from an Egg, Larva or Pupa. In the case of 
many small insects and the portions of the bodies of larger ones, micro¬ 
scopic preparations are generally made and kept as permanent slides. 
The ordinary procedure in such cases is to dehydrate, clear and mount 
them on slides in Canada balsam ; the details of such procedure, however 
differ with different insects and are not added here. 


Suggestions for reporting insect damage. —When insects of any kind 
are found doing serious damage to crops in any area, the owners should 
lose no time in reporting the matter to an official Entomologist who, 
if he is convinced that the case is serious, will visit the locality himself 
or depute one of his men to investigate the same and do the needful. It 
is very important that the report should be sent as soon as possible 8 
ot herwise it becomes very late by the time any control measures are 
Smarted and often the pest disappears by the time an officer or expert- 
advice reaches the cultivator. As it is difficult and inadvisable to suggest 
remedies against the different kinds of insect pests without actual exami¬ 
nation of the insects concerned in each case, it is necessary that along with 
the report, specimens of the insects found doing the damage or believed 
to do so may also be forwarded. The following directions may be fol¬ 
lowed in sending specimens of insects or insect affected materials : 
Living specimens-—Live insects are always preferred to dead ones ; this 
is especially so in the case of caterpillars, the soft worm like creatures 
which form the major group of our important crop pests ; for, these are 
immature insects and have to be bred out into adults for correct identifi¬ 
cation. This may not be found possible when the parcel has to travel 
more th an two or three days ; in this case they may be forwarded killed 
and preserved as directed below. When sending live insects they may 
be despatched as far as possible under natural conditions. This can 
be done by placing them in perforated tin or cardboard boxes with a 
plentiful supply of food material which will last them for the journey. 
With regajd to insects found boring into tree stems or branches, the 
portion of th e stem containing the borer may be transmitted with the bore 
hole plugged. In cases where plant lice and scale insects affect plants, 
portions cf the latter with the insects in situ may be packed in sheets of 
blotting pa per and sent as a packet. Insects living under the soil may 

be sent with some moist earth in a box. Dead specimens _All soft 

insects like caterpillars, grubs, etc., may be sent preserved in bottles or 
jars of week spirits, whisky or country arrack ; the bottle should be 
carefully packed in an outer case and forwarded. Hard insects like 
beetles, grasshoppers, etc., may be wrapped in paper and sent packed 
in saw dust or other packing material mixed with naphthalene or soaked 
in dilute Carbolic acid solution. Butterflies and moths should always 
be sent dry ; this is done by folding the wings over the body and en¬ 
closing them flat in envelopes. In packing, the insects should never come 
into direct contact with cotton wool if this material is used for the pur¬ 
pose It is advisable not to write the address over the parcel itself but 
attach a separate slip containing the address as this will reduce the 
chances of the parcel being smashed or jammed by the postal authorities. 
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It is also desirable that the parcel should be sent by the quickest method 
available so that live parcels may arrive quickly and in good condition. 
The parcels should contain the address of the sender also clearly, and it 
is better that they are sent unregistered as they arrive quicker in that 
case. The report connected with the parcel should contain as much 
information as possible on the following points 

(1) Locality— 

(a) Village or villages affected. 

(5) Nearest railway station or town, 

(c) Taluk and district. 

(2) Crop or crops affected. 

(3) Vernacular names of insect, if any. 

(4) Date of first notice of the pest. 

(5) Nature of injury to crop. 

(6) Extent of injury. 

(7) Previous occurrence of the pest, if known. 

(8) Local opinion and control measures adopted, if any. 

(9) Any facts known regarding the life history and habits of insect, 

(10) Any wild plant on which the insect is found to feed, 

(11) Any natural enemies like birds, etc. 

(12) Any other information available. 

If the above instructions are followed it will be easy for an Entomolo¬ 
gist to diagnose the particular insect damage and suggest suitable 
remedial methods with very little loss of time. 

Some insect, collecting., preserving and control suggestions. 

■. fmest killing bottle — 

Cyanide of potassium .. . , . . 1 oz. 

Plaster of Paris , , .. . . .. 4 oz. 

Usually a wide-moutlied thick glass bottle with a tight fitting pro¬ 
jecting cork which can be ca rried in one’s pocket is used for this purpose. 
The bottom of the bottle is filled with lumps of* Potassium cyanide 
and over this is sprinkled a liquid mix ture of water and Plaster of Paris ; 
the bottle is left open for the Plaster of Paris to dry, harden and cover 
fch 3 poison. When the surface has dried, two or three layers of blotting 
paper may be pressed over the surface and the bottle kept corked and 
pf Sperly labelled as Poison. 

2. Preserving fluid for larvae and soft insects 

(a) Spirit mixture Alcohol 95 per cent 
Glycerine 
Water 
Acetic acid 

(5) Formalin Solution— 

Formaldehyde (40 per cent) .. .. I part. 

Water .. *. *. • • .. 20 parts. 


,« 2 parts, 

1 part. 

1 part. 

.. A few drops. 
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3. Insect carding gum (Beetle glue )— 

Water .. . . .. .. ,. .. 45 parts. 

Alcohol (90 per cent) .. .. .. 8 parts. 

Carbolic acid .. . . .. ., 2 parts. 

Sugar .. . . . . . . .. .. 30 parts. 

Gum arabic .. .. . . .. .. 60 parts. 

4. O.C.N . mixture to disinfect insect boxes— 

Chlorofona .. ... .. .. .. I lb. 

Naphthalene .. .. .. .. .. f lb. 

Creosote . . .. .. .. .. 2 lb. 

Allow the powdered naphthalene to soak well in the chloroform and 
after a day, mix the creosote ; shake well and keep bottle well corked. 
Brush insect boxes with this mixture as a disinfectant. 

5. Paraffin-naphthalene material for lining insect boxes — 

Paraffin of high melting point . . .. 15 oz. 

Naphthalene . . .. .. .. .. 3 oz. 

First varnish the box. Pour a little of the melted paraffin-naphtha¬ 
lene mixture on the floor of the box, fit in the cork sheet over it and pour 
more of the melted liquid over the cork sheet evenly. On drying it wil 1 
present a beautiful white soft surface. 

Insecticides. 

0. Stomach insecticides — 

Load arsenate powder for spraying .. 1 lb. with 50 gallons of 

water. 

Lead arsenate paste for spraying .. 2 lb. in 50 gallons of 

water. 

Lead arsenate powder for dusting .. 1 part to 8 parts 

hydrated lime. 

Paris green for spraying .. ., .. 8 oz in 50 gallons o f 

water. 

Paris green for dusting .. .. 1 part to 15 parts of 

hydrated lime. 

Calcium arsenate for spraying .. .. 1 \ lb to 100 gallons of 

water. 

Calcium arsenate for dusting .. 1 part to 5 parts of 

gypsum for vege¬ 
table leaf beetle. 

Magnesium arsenate for spraying .. 1 lb. in 40 gallons of 

water. 

Magnesium arsenate for dusting . . 1 part to 9 parts of 

hydrated lime. 

Sodium Huroide, calcium fluroide, cryolite, calcium fluosilicate and 
Borax are also sometimes used as stomach insecticides. 

For spraying the above mixtures some spreaders or stickers are used 
to make the sprayed liquid spread and remain on the plant surface. The 
usual materials used are Calcium caseinate flour paste, glue and even 
©actus juice. 

7. Contact insecticides —- 
Kerosene emulsion— 

Bar soap .. . . . . . .. .. 8 oz. 

Water .. . . . . . . .. 1 gallon. , 

Kerosene oil .. .. .. .. .. 2 gallons. 

HjE;Es—32 
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Dissolve the shavings of the soap in hot water. Remove the mixture 
from fire and slowly add the kerosene agitating the mixture to make it a 
good emulsion. For use, dilute one part of this stock solution with 15 to 
20 parts of water useful against thrips, plant lice. etc. 

Tobacco decoction— 

Dry tobacco .. .. .. , . ,, 1 lb. 

Water .. .. .. .. .. 1 gallon. 

Soap ,. . . ., .. .. 4 oz. 

Roil the tobacco in water for half an hour, strain this decoction, add 
the soap in shavings, heat well and cool. One part of this mixture is to 
be diluted with six or seven times its volume of water for spraying : 
a spreader like casein may also be used. 

Nicotine spray— 

Nicotine sulphate (40 per sent) . . . . I pint. 

Water . . . . .. . . .. . . 125 gallons. 

Soap .. .. .. . . .. 1 lb. 

On a smaller scale one to two teaspoonfuls may be mixed in a gallon 
of water with a small quantity of soap. 

Nicotine dust— 

Nicotine sulphate ,. . . . , . . 1 oz. 

Hydrated lime .. .. .. .. 1 lb. 

The two should be mixed throughly before dusting and the dust 
kept air-tight. Effective against plant lice. 

Rosin wash— 

Pov/dered rosin .. .. .. 10 lb. 

Caustic soda .. .. ., .. .. 3 lb. 

Fish oil . . .. . . . . 1| lb. 

Water .. .. .. .. .. .. 50 gallons. 

Heat the rosin and fish oil in a gallon of water When the rosin has 
dissolved, add the caus ic soda dissol ved in some water ; the mixture is 
thoroughly stirred and water added to make 50 gallons of spray liquid* 

Lime sulphur—There are different formulae for this ; one of them 

Stone lime .. .. .. .. .. 40 lb, 

Sulphur .. .. .. .. .. 80 lb. 

Water .. .. . * .. .. .. 50 gallons. 

Slake the lime in about 10 gallons of water in a vessel; when the 
slaking begins add the sulphur as a thin paste and stir the mixture well. 
Add w'ater until, the lime slakes thoroughly and bring it up to 55 gallons 
an;i then boil for half an hour and strain and store. For spraying, one 
part of this stock solution is mixed with 30 gallons of water. 

8* Grasshopper and cutworm bait ~ 

Paris green, white arsenic or soda arsenate. 1 lb. 

Molasses or syrup .. .. .. .. 2 quarters. 

Bran .. .. .. .. .. . . 25 lb. 

Water .. ,. .. • * .. .. 2*4 gallons. 
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A few drops of Amyl acetate or juice of a few crushed oranges may he 
mixed to the above for use ? y gainst grasshoppers. Mix these into consis¬ 
tency of dough and make small pills for distribution in the haunts (5 lb 
of the bait will be sufficient for an acre), 

9. Repellents — 

Bordeaux mixture (3—5—50 receipe) 

Copper sulphate .. . . .. . . 3 lb. 

Hydrated lime . . .. .. .. 5 ,, 

Cold water .. .. .. .. .. 50 gallons. 


Dissolve the copper sulphate in a wooden or earthen tub of water. 
Slake separately the lime in water. Mix the two and make up to 50 
gallons. For use against flea beetles, etc., 1 to 1| lb. of lead arsenate 
can also be mix;ed with it with advantage. 


10. Ant baits — 

(a) Boil for half an hour— 
Sugar 
W ater 

Tartaric acid crystal 
Benzoate of soda 


1* lb. 
lj pints. 
1 gram. 


(5) Dissolve oz. of sodium arsenate in an ounce of hot water. 


When (a) and (b) are cool, mix them and stir well. To this J lb. of 
strained honey may be mixed well. Small bits of sponge may be soaked 
in this solution and placed in ant haunts in small covered vessels with 
small holes for the ants to enter. 

11. Carbolic acid emulsion — 

Soap.. .. .. 1 lb. 

Crude carbolic acid .. .. . . , . 1 pint. 

Water .. ». .. .. ., .. 1 gallon. 

Dissolve soap in hot water, add the carbolic acid and boil for twenty 
minutes. One part of this stock solution is to be mixed with twenty or 
twenty-five parts for use against ant nests, plant lice, mealy bugs, etc. 

12. Tar emulsion.—- Boil one pound of thin soap shavings in one 
pint of water and stir until they dissolve. Then add one pound of coal tar 
little by little stirring briskly all the while, till the whole thing becomes 
well mixed. This is the stock solution which can be diluted at a strength 


of half to one pound to every 10 gallons of water. 


13, Borer paste— 


Crude carbolic acid or phenyl 

1 pint. 

Soft soap 

2 1b. 

Hot water 

1 gallon. 


Dissolve soap in hot water and stir in the carbolic acid. Add ten gallon s 
of water and sufficient clay to thicken it. This is to be used for plugging 
borer holes in fruit trees, etc. 

14. Fly paper— 

Rosin .. .. .. .. . • .. 5 lb. 

Castor oil .. .» .. .. . . 3 pint. 

HsEaEa— 32A 
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] ! mix well and become molasses like syrup. 
Faint this on any land of paper with a brush and attach this fly paper on 
both sides of bits of cardboard and hang them. ' P P 

15. Fly poison — 

Formaldehyde (40 per cent) .. .. 3 teaspoonfuls. 

fc 0 ,™ 1 *”" :: :: ;S£p.o„M. 

* • * * * * 2 pint* 

wiflf ,T»h bl p ( °i f b r' ead . 1 is P laced in a shallow pan soaked in this mixture 

tekW ™I° n, i u-17 1 alS ° ,i IKl the P an is P laced in tbe limits of flies, 
taking care that children or domestic animals do not interfere with it 

The vessel will have to be replenished frequently. 

16. Eoachicide •—• 

Sodium fluoride .. i ik 

Flour .. .. . # # | 

Dust the mixture in the haunts of cockroaches. 

17. Mosquito repellent— 

Citronella oil .. . , _ ^ oz 

Spirits of camphor . . . . i 

Oil of cedar .. . . , t t ’ ^ ” 

mixture may be rubbed on the hands or a bath towel with a 

oidiciders X! f ° U n T? £ h , Ung near the bed ‘ Another effective 
parts f X ^ l nphor ^ d ^!‘ bo Jf c f ume prepared by evaporating equal 
1,000 cu^ and Carb01 ° Cr y sfcaIs over «• gentle heat (4 ounces for 

18. Book solution~ 

Carbolic acid . . , „ t t _ ^ oz 

Corrosive sublimate .. 1 

Methylated spirit .. ^ 1 p ’k. 

Liquid shellac .j 

~»*■ * **- - ~ 

19. Fumigants — 

Carbon-bi-sulphide— 

for 14 hours).' t0 15 C ' ft ' ° f enclofeed ' < 4 lb - £or 1.000 c.ft. area 

Hydrocyanic gas method— 

Sodium cyanide i „ 

Water.. .. ” ” ” " f f‘ 

Commercial sulphuric acid .. .. . 1 . 

This will be sufficient for 1,000 c.ft. of space. 

Calcium cyanide— 

3 of 1 ^ t ,t£SS. oy * rid< ’ <1 “ twillb<,,, “ ffi ' l «” t fOT 

Tobacco fumigant— 

3J oz of Nicofume tobacco powder is sufficient for 5,000 c.ft. 
ol space enclosed. ’ 
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P.D.B. (Paradichlorobenzene)—This is used as a soil fumigant; 
it is sold in the form of whitish volatile crystals. 

BHC and DDT smoke canisters—These are used for fumigating 
granaries. 

2'k Eat bait .—Barium carbonate one part and flour three parts, 
make a dough of the two and into biscuits and coat them with paraffin. 

Weights and Measures. 


Madras weights. 


3 tolas 


1 palam. 

8 palams 


1 seer. 

5 seers 


1 viss. 

8 visses 


1 maund. 

20 maunds 

Imperial Avoirdupois weight . 

1 candy. 

16 drachms 

# # 4 ( # ^ # 4 

1 ounce (oz.). 

16 oz. .. 

. 4 * . . . v # , 

1 pound (lb.). 

141b .. 

* • , , « , 4 , 

1 stone. 

1121b . . 

. 

1 hundred 
weight (cwt.). 

20 cwt. 

.. . . .. ,, ., 

1 ton. 


One Madras maund is 24.68 lb. (avoird.) and one pound (lb.) is 38.88 
tolas. 

5 fluid oz. . . .. ... .. 1 gill. 

4 gills .. .. .. .. . . .. 1 pint. 

2 pints .. . . . . . . 1 quart. 

4 quarts .. .. .. .. .1 gallon. 

One fluid ounce weighs one ounce, one pint of water weighs 1/5 lb. 
One gallon of water weighs 10 lb. The capacity of an ordinary kerosene 
tin is 4 gallons of fluid. 

1 gramme (French unit of weight) 

1,000 grammes (1 kilogramme) 

1 ounce (28*35 grammes and 1 lb.) 

1 litre (35-| fl. oz., If pint, and 1 gallon) 

25 millimetres (1 inch) 


1,000 millimetres (100 c.mt 
.1,000 metres (1 kilometre) 


1 yard 
1 sq. metre 

4,840 sq. yards (1 acre) 

640 acres 

An acre has roughly four equal sides of 70 yards (208-71 tm%} 
Om acre = 4,840 sq. yds. 


15.43 grains. 

2*20 lb. 

453*58 grammes. 

4*54 litres. 

2 J centimetres 
(cm.). 

1 metre, 39*37 in¬ 
ches. 

1*609 English 
miles. 

0*914 metres. 

10*764 sq. ft. 

10 sq. chains. 

1 sq. mile. 










APPENDIX I>. 


NON-INSECT PESTS OF CROPS AND INSECTIVOROUS 
ANIMALS OE IMPORTANCE IN AGRICULTURE. 

The following brief notes on some non-insect pests of crops and on 
forms which help us in controlling insect pests of different kinds are added 
with the idea that the information may be helpful since, very often 
enquiries are received by entomologists in connexion with the activities 
of such creatures though they are not insects. The following appear 
to be the more important of such animals ;— 

A. Non-insect Pests oe Crops.* 

L Eehvorms .—These are very minute eel-like worms belonging to the 
division of animals known as round worms (27. mateMminthes) (fig. 403). 
There are numerous forms among these creatures which attack cultivated 
crops of different kinds and often cause serious damage. The chief 
damage caused by these animals consists in the worms attacking the 
rootlets of the plants and causing the characteristic knots or nodules 
in which the worms breed and the gradual fading and death of the whole 
plant. Infested plants when pulled out of the soil will reveal numerous 
nodules and when those are teased and examined under a microscope, 
the worms in different stages can be seen. The most notorious and 
widely distributed of these worms is the one known as the root gall- 
eehvorm f (Heierodera marioni , 6?.). This has been noted on numerous 
crops all over the world, and in South India the most important ones 
subject to such attacks are pepper, betel vine, brinjal, tomato, tobacco, 
castor, rose, fig, jasmine, bhindi, tea, pulses of different kinds, turmeric, 
cucurbits, groundnuts and cruciferous plants like cabbage, cauliflower, 
mustard, etc. 

Control. —It becomes a difficult problem to control the eolwonn 
pest when the field is badly infested, since the pest remains in the soil 
even after the crop is harvested and is capable of reinfecting the next- 
crop. Rotation of crops, proper disposal of crop remains after liar vest 
keeping land fallow for a few seasons and the use of soil disinfectants 
are some of the well-known methods of control. According to Krishnan t 
the treatment of soil with a mixture of Potassium cyanide and 
Ammonium sulphate may be useful “in eradicating soil nematodes 
under South Indian conditions 

2 . Snails and slugs —These creatures belong to the group of shelled 
animals (Molhisca). Though the great majority of these shelled animals 
are aquatic forms, snails and slugs live on land and are often found 
feeding on vegetation. Snails have an external spiral shell covering 
their soft body while slugs do not generally possess such a conspicuous 
shell. Though these are not regular pests, garden plants of different 

* See author’s paper on 4 Some animals (non-insect', of agricultural importance 
in South India ’ -11*39, M.A J. XXYIi (ii». 

f This species has been rocently placed under the genus Meloidogyne, 

t Experiments on the Root gall Nematode in South India by P. 1ST, Krishnan 

UR I, V‘ So ' 1U t l933 » 







FIG. 403.— EELWORMS^ 

}, and 2 On teT a 

4 to 6 Male worms (enlarged). 

3 ^ Ouaoboncv. 

7 to 9 Female, worms (enlarged). 


[After Barfyar] 
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kinds are occasionally attacked by these creatures. Aloes are often 
found attacked by snails and holes are found bored on the succulent 
leaves. Slugs are now and then found in numbers in betel vine gardens 
occasionally nibbling agathi and betel leaves. On one or two occasions 
paddy seedlings were reported damaged by small snails in parts of the 
Kistna delta near Tenali. These creatures are evident during wet wea¬ 
ther and in damp areas and are generally active during the night. 
During dry weather, snails may be found sealed fast to different plants 
and tree stems ; they revive and become active with the return of humid 
and wet conditions. 

Control .—Generally their damage to plants has so far been negligible 
in South India. When found in numbers tiiey^ may be checked by hand¬ 
picking and by the use of irritants and poison baits. The use of one 
part of calcium arsenate with sixteen parts of wheat bran mixed dry 
with enough water to make the stuff moist, scattered in the haunts of 
snails has been found effective against the garden snail in California. 
Spreading of lime, soot, wocd ashes, etc., on the ground also acts as a 
deterrent against slugs. 

3. Grabs 1 ( see fig. 1).—These familiar creatures are Arthropoda and 
come under the group Crustacea in which arc also included the prawns, 
lobsters, water fleas, etc. These have an oval body with ten conspi¬ 
cuous legs and the abdomen tneKed under the thorax. Crabs have been 
noted to cause considerable damage during certain years to young 
paddy plants chiefly in the Cauvery delta. Though in food habits crabs 
are generally carnivorous, this plant-feeding habit has been noted in 
some of the fresh water crabs. During the time when the paddy crop 
is very young there creatures cut the tender plants at ground le v el and 
carry the pieces to their holes to be used as food , this is generally dene 
during dusk or at night. The species of crab commonly noted as a pest 
in South India is Paratelphusa hydrodromus , H. 

Control. —The control of this paddy fields crab is generally brought 
about by hand collecting of the crabs, baiting with poisoned food or by 
dropping the bait into the crab holes and trapping with crab pots-narrow 
mouthed earthen pots filled with attractive eatables and planted at the 
edge, of the water channels. 

4. MiiesS'— These belong to the class Arachnida which includes the 
spiders, scorpions, ticks, etc. These are minute creatures with on oval 
or elongate oval body having eight legs. Different kinds are found 
attacking cultivated plants of various kinds. Colonies of them are found 
on plant tissue sucking up the plant s’ap and canning damage. Well 
known examples are the cholam mite (Paratetranychus iniicus , II.), the 
citrus mite (Tetranychus hindusianicus . H.), the cotton mite ( Anychus 
latus, C. and F.), the tea mite ( Tetranychus bioculatus , W., fig. 404) 
and the castor and ganja mite (Tetranychus telarius, L.), the last one 
has a world wide distribution and has been noted on numerous plants, 
such as codon, rose, fig., etc. 

Control .—Application of flowers of sulphur or spraying with lime 
sulphur solution will be found effective against these creatures. Some 
of the plant feeding mites also produce galls on the plants. 

1 Grabs as pests of Mice by C. C. Gosh—Illrd Ent. Moot. Pusa P. 680, 1919. 

2 See “ Mite pests of crops in India by M. C. Cherian—Agr, livestock Vllt 
1938. 





1'IC. 404 . -BED SPIDEB ON TEA. 

(Tetranychus bioculcrtus. W.) 


[From S.8.I.] 


This group also includes what are popularly known as ticks (IxodU 
dae) and other forms some of which are parasitic on warm blooded ani¬ 
mals and often transmit different kinds of diseases. 

5. Millipedes. —These thousand legged creatures are also Arthropods 
included under the group Myriapoda with the centipedes. The elongate 
cylindrical creatures are occasirnally caught damaging roots of plants 
in vegetable gardens and damaging the underground pods of ground¬ 
nuts in some areas. 

Control. —They may be treated as for cutworms, wkiteants and wire 
worms by such measures as use of poisoned baits, poisoning the irrigation 
water, etc. 

6. The AnaikuiJm pambu* —This animal is a creature occasionally 
noted injurious to paddy fields along different areas of the Coromandel 
coast. It is alongfl »t eel-fish ( Ophichthys boro } H.) having the general 
appearance of a snake and lives in the tidal streams and estuaries along 
the coast. No direct harm is caused to the growing plants but only 
indirect damage by numbers of these eels burrowing into and making 
wide passages across the bunds, thus connecting the paddy fields con¬ 
taining fr.-sh water on the one side and the adjacent salt water channels 
ontheodier. This causes salt water to get into the fields and affect 
the growing plants due to the ill effects of salt. Often this kind of 
damage is also done to salt pans in some of the coastal salt depots. The 
radical measure against these is to strengthen the bunds and prevent 
admission of the fish into the fields. They can also be trapped by 
mechanical methods and destroyed. 

7. Higher animals. —Among higher animals often found doing damage 
to crops may be included rats, squirrels, rabbits, monkeys, flying foxes 
(Pteropus) and some graminivorous and fruit eating birds , among 
these, however, the most notorious are the rats. Among rats there aie 


* Sez Author’s paper on this pest—J. B. N. H. Soc. XXXVI, 1932, 
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somB which are field rats attacking crops like paddy, sugarcane, coco- 
nuts, etc., while there are others which are house!,old and granary 
pests. According to Krishna i,* the mcst destructive and well-kiDwn 
of our field rats damaging crops are the mole rat (Bandicota bengalensis G.) 
the Indian. Gerbill* {Tatera cuvieri , W.) (fig. 405), (the coconut attacking 
species —Battus raUus. BL. and the common house rat {Battus rufescens , 

GO 



FIG. 405.— -THE INDIAN GERBIELE RAT. 
f Tatera cuvieri, W.) 


[After Stanford j 


Bat control —The usual rat control measures consist of poisoning by 
baits, by trajes, and by fumigai n of rat holes in field bunds. For the 
coconut tree rat tin ba ds or slo .es may be fitted to prevent 
the creature ascending the tree (fig. 406). Among injurious birds, 
the omnivorous crow, the cosmopolitan house-sparrow, pige ms, parrots 
(fig. 40 *) of different kinds and some other grain and fruit eating birds 
which appear during certain seasons in the year are the most important 
of our bird pests and different methods including trap ping, poisoning 
and shooting are employed to keep them in check. In addition to rats 
and the anim Is mention xl above, field, crops in some tracts are often 
subject to the attacks of jackals, monkeys, f will pigs, mungooses, 
palm cats, porcupines, bison and even elephants ; especially is th s the 
casein forest areas. Jackals are partial to sugarcane and wild pigs to 

* Notes on rats damaging crops in S, India bv P. N. Kiishi n—J.B.N.H. 
Soo., XXXIV, 1931. 

t Reference may be made to the author’s paper on t( Monkeys in reation to 
Agriculture 4 ” M.A-J, XXVI, 1938, 
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FIG. 4C6«—bat preventive bane on coconut tree. 

r From S.SJ, 




FSG. 407.—BOSE-SINGED PARROT. 
{Palaeornis to rquatus ,) 
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root crops (fig. 408). The control of these pests in the case of valuable 
crops like sugarcane can bo effected by good fences, and n submontane 
areas where there is trouble with wild animals like elepi ants, bears, etc., 
they have to be kept in check by the creation of natural barriers like 
i-trong fences, ditches, etc., and even with the use of the hunter’s gun. 



TIG, 408—SUGAR-CANE DAMAGED BY JACKALS. 


B. Insectivorous Animals. 

As in the case of insect-feeding insects many of which help tho 
farmer in controlling pests as parasites or predators, there are among 
non-insect animals also several forms which are insectivorous and which 
in many cases help considerably in checking insect pests. These include 
toads, lizards, b.rds, bats, bears, spidery etc. The most important 
among insectivorous animals, however, belong to the group of birds 
though, as st ated before, wo have even among these, some which are 
notorious pests and some which take to both vegetable and insect food. 
Some of these insect feeding forms play the role of very efficient natural 
checks of insect pes’s of different kinds through some of these 
insectivorous birds like the boe-eater (Merops viridis) which causes 
injury by attacking the honey bee are also injurious. The most impor¬ 
tant of these insect-feeding birds, helpful to the farmer in the plains of 
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South India are the mynah, the king crow, the roller, the hoopoes, the 
wood pecker, the ta'lor bird, the bulbul, the fly catcher, the owl, the 
paddy bird, fowls, ducks and turkeys (figs. 409 to 412). Some of 



FI®. 409.—THE KING CROW. 
(Dicrurus ater .) 


f From S<s. / 





ElC. 410 . — THE MYNAH, 
(Acridotheres tr intis.) 


[From S.S.I.] 
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^ i 1 .---THE golden wood pecker. 
( Brachypiernus cwrantius .) 


[After Stanford" 



[ After Dewar ] 
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tuc-ie birds voraciously feed on such injurious caterpillars and 
grasshoppers like the swarming caterpillar of paddy and allied cutworms, 
the castor semilooper, white grubs, grasshoppers, mango hopper, etc! 
The common crow is omnivorous and frequently a nuisance, but it 
often does good work as a scavenger and an insect eater (see fig. 413). 



[ From 8 8.1 .] 


The agriculturists will therefore do well to encourage these beneficial 
birds in all possible ways and not resort to the indiscriminate destruc¬ 
tion of all birds either for sport or for food. In areas bad y infested 
with pests, perches may be supplied to birds in different parts of the 
field and for aquatic birds like ducks, turkeys, etc., in wet lands plenty 
of water may be "let in to help them do their work actively. Such 
encouragement of useful birds is effected in many countries both by 
legislative and direct measures, the former preventing the killing o i 
cert in birds during particular seasons and the latter by helping useful 
fohds by giving them nesting places and protection from enemies in the 
vicinity of cultivated areas as stated above. 
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Agr. Journal India. Volume X.YX, 
pages 40-51 with figures. 

Short notes on new sand known pest from 
South India—Proc. XV c Ent. sM@®t, 
Pusa with figures. 
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Ayyar, Ramakrishna, T. V. .» (1922) 

Do. .. (1922) 

Do a .. (1923) 

Do. (1923) 

Do. o. (19S4) 

£®. .. (1925) 

Do. .. (1925) 

Do. .. (1925) 

Do. .. (1925) 

Do. .. (1925) 

Do. .. (1920) 

Do. .. (1927) 

Do. .. (1927) 

Do. .. (1928) 

Do, .. (1929) 

Do. .. (1929) 

Do, .. (1930) 

Bo, (1930) 


The Entomologist’s crop pests calendars 
for the Madras Presidency Madras 
Bulletin 80. 

Weevil fauna of South India with special 
reference to economic species—Imp. 
Dept. Agr. India. Pusa. Bull. No. 125, 
21 pages plus 20 plates. 

Some suggestions for future work in 
Economic Entomology—Proc. V. Ent. 
meet. Pusa, pages 391-402. 

Some insect pests of fruit trees in South 
India—Agr, J. India, Volume XVIII, 
pages 50-59, 10 pages. 

Suggestions to the Indian market gardener 
for checking his insect pests—Ind. Sc. 
Agr. balentte Volume V (7), 6 pages. 

The nim mealy scale pest (Pulvlnaria 
maxima, Gr.) Mem. Dept. Agr. India 
Ent. Ser. Volume VIII. (29 pages with 
numerous figures and a few plates). 

A new lady bird beetle of economic 
importance (Scymnus eoeeivora Ram.) 
J.B.N.H.S., Volume XXX, pages 491- 
492 with plate). 

On the status of some Parasitic hymen- 
optera in South India—J.B.N.H.S., 
Volume XXX, page 491 with 3 plates. 

A check list of Indo-Ceylonese Chalcid 
flies (including numerous economic 
Parasites) Spol. Zey, Volume XIII, 
Colombo, July. 1925, 20 pages. 

Some biological methods of insect pest 
control—J.M.A.S.TI, Volume XIII, No. 
II and 12, pages 370-377. 

On the braconid genus Aphrastobraeon 
(a parasite on Eub lemma). Bull. Ent. 
Res, Volume XVII, pages 91-98 with 
plate. 

Place of economic Zoology in a scheme of 
Agricultural Education. 
page 183. 

The parasitic hymenoptera of economic 
importance noted from South India— 
Bull. Ent. Res, Volume XVIII, pages 
72-78. 

A contribution to our knowledge of South 
Indian Braconidae (including economic 
parasites) Part I—Vipid ulnae with 10 
plates—Mem. Dept. Agr. India. Ent, 
Ser, Volume X P pages 29-60. 

Some Indian Lepidoptera with abnormal 
habits—J3.N.H.S., XXXIV. 

The economic status of Indian Thysanop 
tera —Bull. Ent. Res, Volume X2 
pages 77-79. 

Economic aspect of insect association 
with special reference to Goceidae— 
M.A.J, Volume XVIII. 

The role of the Zoologist in the field of 
Applied Biology—M. A. J., Volume 

XVII, pages 463-472, 
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Ayyar, Ramakrishna, T. V. 

Do. 

Do- 

Do* 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


.. (1931) The Cocctdae of the Prickly pear in 

South India and their economic impor¬ 
tance (with a colour plate of the 
Cochineal insect)—Agr. and Live. 

Delhi, Volume I, 9 pages. 

. . (1831) Insects affecting Tobacco in South India—- 

Madras Bull. No. 26 (11 pages wiih 
figures). 

eo (1931) Insects affecting the Paddy plant in 
South India—Madras Bull. No. 25 
(13 pages with figures). 

.. (1931) Some common Insecticides—Madras Agr. 

Dept. Pamphlet No. 5 (7 pages). 

(1932) Eri silk worm rearing as a cottage 
industry in South India—Parts I and II 
—M.A.J., Volume XX, 10, pages 395- 
402 and 483-488 with 2 plates. 

.. (1932) An annotated list of the insects affecting </ 

the important cultivated plants in 
South India—Madras Bull. No. 27 (95 
pages with some calender plates). 

(1932) Bionomics of some thrips injurious to 
cultivated plants in South India. 
Agr. and Live in India. Volume II (4), 

13 pages with plate and figures. 

.. (1931) Insects affecting the cotton plant in 

South India—Madras Bull No. 28 (28 
pages with figures). 

.. (1932) Economic importance of entomophagous 

insects—M.A.J., Volume XX (4), pages 
140-152 (12 pages with 2 plates). 

.. (1933) Entomology of the Sorghum plant in 

South India-—M. A. J., Volume XX (2), 
pages 50-56. 

•. (1933) Some prophylactic measures in Insect 

pest control—M. 4.J., Volume XXI, 
pages 195-197. 

e. (1933) Some important insect problems connected 

with the cultivation of rice in South 
India—Agr. and Live. Delhi, Volume 
III, pages 341-352 (11 pages with 

plates and figures). 

.. (1933) The economic danger in the introduction 

of some foreign animals and plants. 

* M.A.J., Volume XXI, pages 247-254. 

•. (1933) Sugarcane insects and problems connected 

with them in South India. M.A.J., 
Volume XXI. (with figures). 

0 0 (1933) Insects injurious to Vegetable and flower 

plants in South India—Madras Bull. 
No. 34 (46 pages with figures). 

.. (1934) Further records of Indo-Ceylonese chalcid 

flies—J.B.N.H.S. page 193. 

0 . (1934) Some common Insects pests of our gardens 

and their control—Villagers 5 Calender, 
Madras, pages 84-90. 

,. (1934) Insect pests of stored agricultural Produets 

and their control—M.A.J., Volume 
XXII (5), pages 174-177. 

». (1934) Insecticides and their use in India_ 

Volume XXII, pages 345-354, 
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Ayyar, Ramakrishna, T. V. .. (1935) 

Do. .. (1935) 


The housefly nuisance and its control with 
maggot traps—M.A. J., Volume XXII, 
pages 96-97 (figure). 

Fruit flies and their economic importance 
in South India—*M. A. J., Volume XXIII, 
pages 127-137 (plates). 


Bo. 

•• 

(1935) Insects and Man—Scholar Annual, Palghat 
(Malabar), 

Bo. 

a 9 

(1935) The important insect pests of the castor 
oil plant in South India with sugges¬ 
tions for control—Volume 
XXIII, pages 480-486. 

Do. 

•• 

(1935) Anew tlmps pest of cardamoms—-Bull. 
Ent. Res. London. XXVI. 

Do. 

04 

(1937) A cow-bug on Legumes in Malabar— 
XXVI, pages 33-35. 

Do. 

•• 

11 . 937 ) Madras University Cur z on Lectures— 
Agricultural Zoology—XXV in 
Parts 3 and 6. 

Do. 


(1938) Economic role of Horn worms ( Sphingidcte ) 
in South India—XXVI, pages 
64-68 (figures). 

Do. 

.. 

(1938) Two caterpillars on Coleus in South India 
—J.B.N.H.S. XL, page 836. 

Do. 

•* 

(1938) Man’s indebtedness to Insects—Scholar 
Annual 0 Palghat (Malabar). 

Do. 

o « 

(1939) Role of Insects in Indian Agriculture— 
Presidential address given at the Agri- 
/* cultural Section, Indian Science Congress, 
/ Lahore, 1939. 

Do. 

•• 

(1939)' The Hairy caterpillar pests of South India 
—M.A.J., Volume XXVII. 1939. 

Do, 


(19391 A caterpillar pest of Michelia in Malabar 
Papileo agaxnemnon L.—J.B.N.H.S., 
Volume XLI (2). 

Do. 

o © 

(1939) The rice mealy bug (Ripersia orysae) in 
South India—Tl. Mysore Agri. E Union 
Volume XVII (4). 

Do. 

o 0 

(1940) Bionomics of the yam beetle Galerucida 
sp. J.B.N.H.S., Volume XLI (4). 

Do. 


(1941) Notes on some South Indian mealy bugs 
—LJ.Ent. III(l). 

Do. 


(1942) Insect enemies of the Cashew plant* 
M.A.J., Volume XXX (7). 

Do. 

• • 

(1942) A nettle grub pest of Banana in South 
India (Miresa)—I. J. Ent. IV (2). 

Do. 


(1942) Insects associated with the Lotus plant 
in Peninsular India—I.J. Ent. IV (2). 

Do. 

© » 

(1942) Little known facts about a well known 
creature (Housefly)-Scholar Annual, 
Palghat (Malabar). 

Do. 

.. 

(1943) Economic Entomologists and scientific 
names of insects—M.A.J., Volume 
XXXI (1). 

Do . 


(1843) Importance of plant protection in crop 
production—M.A.J., Volume XXXI (5). 

Do* 

•• 

(1943) Notes on soms fruit-sucking moths of the 
Deccan—X.<J. Ent. I (1 and 2), 



Appendix E 


499 


Ayyar, Kamakrishna, T. V. and (XS34) 


Ananthanarayanan, K. 3?. 


Do. 

(1935) 

Do. 

(1936) 

Do. 

(1937) 

Ayyar, Ramakrishna, T. V. 
and N. Krishna Menon. 

(1933) 

Ayyar, Ramakrishna, T. V. 
and Ramacbandran, S. 

(1934) 

Ayyar, Ramakrishna, T. V. 
Susainathan, P. S. and 
Muliyil, J. A. 

(1921) 

Ayyar, Ramakrishna, T. V. 
and M. S. Kailasam. 


Ayyar, Ramakrishna, T. V. 
and V. Margabandhu. 

(1934) 

Do. 

(1935) 

Do. 

(1936) 

Ayyar, Ramakrishna, T. V. 
and Mani, M. S. 

(1937) 

Ayyar, Ramakrishna, T. V. 
and M. S. Subbayya and 
P. S. KrishnamurthL 

(1935) 

Ayyar, Ramakrishna, T. V. 
and T.K. Venkatakrishnau. 

(1942) 

Ballard 9 E u e-o ». 

(1916) 

Do® 

(1922) 

Do. 

(1923) 

DO. . a 

(1923) 


Do. 


. (1923) 


Insect khototropism and its economic 
importance in India—M A . Volume 

XXII, 238-273. 

Agricultural meteorology in its relation to 
insect pests—M.A.J,, Volume XXIII 
pages 328-335. 

Kole cultivation of paddy in Malabar 
with reference to insect pests—M.A.J. 
XXIV, pages 4 30-435. 

The stem borer of rice in South Xndia- 
Deihi—Agr. and Live. Volume VII 
pages 173-180. 

A grasshopper burrowing into colocasia 
stem (Gesonla) Jour. B.N.H. Socy 
Volume XXXVI, pages 517-518 with 
plate. 

Be «" f n d Bee-keeping in South India— 
Volume XXII (3), pages 58-71 
Wltti *3 pl&t*0S« 

Preliminary investigations of the Pollu 
disease of pepper in North Malabar— 
Maaras Agricultural Department Y B 
pages 18—31. ' ’ '* 

A new disease of cardamom due to thrips— 
Bulletin of Eat. Research, London, 
Volume XXVI, pages 357—361 
(1 plate). 

Hymenopterous parasites of economic 
Importance in South India—M A T 
Volume XXII, pages 431—446. ’ 

The moth-borer of sugarcane in South 
India—Agr. and Livestock in India— 
Volume V, pages 503—521. 

The parasites found with the cotton stem 
Volume XXIV, pages 

Chaleid parasites of cotton weevils in 
India. Reo. Ind. Mus, Volume 
XXXIX, pages 125-128. 

The leaf cure disease of chillies due to 
403-4ia V ° 1Ume XXI11, pa S 6a 

Two Major Insect Pests of the Deccan 
(Amscieta) and (Aciioea)—M A J 
Volume XXX (5). ; 

The choiam capsid (Caloeoris angustatus, 
£)• Imp* Dept. Agr. India, Pusa,Bull. 
Ao. 58 with plate and figure. 

Report of campaign against (Spodoptera 
snauntia) m Malabar—Imp. Dent Aw 
Tt I f. dia > Fusa - Bull No. 132 with plate? 

F- Mem. Dept. Agr. India, Volume VII 
pages 2432-55. 5 

Fu fok r rj ^ 6 '\ °?, paddy stem borer 
(Schoenobius). Mem. Dept. Avr. Indin 
Snt. Ser. Volume VII, No.°10 with 
plate. 

Platyedra gossyplella, Saund* the"pink boll- 
worm in South India—Mem. Dept. A°t 
I ndia. Ent. Ser. Volume VIX, Nd 10 
with plate. 
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Ballard, E. and 
chandra, Y. 
Baptist, B. A. 

Reason, C. F. 

Rao Rama* 

(1921) 

(1944) 

(1931) 

Halada Kararia- — Mad. Agr. Dept. Y.B. 

1920—21, pages 1 —14 with plates. 

The fruit piercing moth Ophideres in 
Ceylon. I. J. Ent„ VT, page 1. 

Life history and control of Coelo sterna 
scabreta F. Ind. For. Roc. XVI (9). 

Do. 



(1941) 

Ecology and control of forest Insects— 
Imp. For. Res. Inst. Dehra Dun. 

Cherian, M. C. 



(1928) Life-history notes on Mierobracon serinopae 
Ramk., A Parasite of Nephantis—Mad. 
Agr. Dept. Y.B. 1928 — -pages 12 — 22 
with a plate. 

Do. 



(1932) 

Posts of Ganja— Mad. J., Volume XX (7) 
pages 259 to 266. 

Cherian, M. C. 
maniara, C. K. 

and 

Subra- 

(1937) 

Sugarcane white-borer—Proc. Ass. Ec. 
Biol. Coimbatore. 

Do. 


(1939) 

Hoorda moringae— I. J. Ent. V. I, (3). 

Cherian, M. C. 
narayanan, K. 

and 

P. 

An at a- 

(1939) 

Palm beetle in S. India—Ind. Jl. Agr. 
Science, Delhi 9 (3) : 541-5. 

Chorian, M. C. 
machari, K. 

and 

Brail- 

(1941} 

Predatory Kemiptera—I. J. Ent., Volume 
III : 115. 

Chorian, M. C. 
Kailas am. 

and 

M. S. 

(1931) 

Some experiments in fly control on the 
Central Farm, Coimbatore. M.A.J., 
Volume XIX, page 295, 

Clausen, C P. 

•• 

«• 

(1940) 

Entomophagous Insects—McGhill. N.York. 

Collinge, W. *. 

. e 

•• 

(1912) 

A manual of Injurious insects. 

Coleman* L. C. 

. . 

O v? 

(1911) 

The Hola or Deccan grasshopper 

(Golemaula) illustrated. Mys. Bull. 

>To. 2., 40 pages. 

Do. 

* * 

- * 

(1912) 

Kambilihulas (Amsaeta) attacking crops 
in Mysore—Mys. Bull. Ko. 3, 12 pages 
with figures. 

Coleman, L. C. and Kannan, 
K. K. 

(1911) 

The Rice grasshopper—Mys. Bull. Ko. 1, 
illustrated, 50 pages. 

Do. 


(1918) 

Scale posts of coffee in S. India — Mysore 
Bull. 4, 64 pages with figures. 

D 

0. 


(1918) 

Ground beetles attacking crops in Mysore 
— Mys. Bull. 5, 16 pages. 

Cotes, E. C. .. 

•* 

** 

(1883) 

Wheat and rice weevil in India — 
Calcutta. 

Do, 



(1895) 

Insects and mites which attack the tea 
Plant in India—Ind. Museum Xotes, 
III. (4). 

Dutt, H. L* ., 

* « 

.. 

(1913) 

Crop pest hand-book of Bihar. Publ« 
Dept, of Agr. Bihar. 

Dutt, H. L. and 

Basu 

.. 

(1920) 

Crop pest hand-book Bihar and Orissa* 
Dept, of Agr. for B. & O. 

Euring, II. E. 



(1929) 

A manual of External Parasite — 'London. 

Fernald, H. T. 

•• 

•* 

(1935) 

Applied Entomology — -Me Hill & Co., 
New York. 

Felt, E. P. .. 


o O 

(1940) 

Plant Galls and gallmakers — Comstock & 
Co. 

Fletcher, T. B. 

•• 

*■ 

(1911) 

Wax Moth — Agr. J. India. VI. 

Do,. 



(1911) 

Weevil and Dry wheat. Agr. J. India, 
VI. Pt. IV. 



Fletcher, T. B. 

• 

(1911) 

Kooning’s Paper on S. Indian Termites*— 
4th Hnt. Meet., page 312. 

Do. 


(1921) 

Annotated list of the crop pests of India-4' 
Puss Bail. Ho. 100. 

Do. 


(1932) 

Life-histories of Indian Micro Lepi loptera 
—I.O.A.R. Sei. Mono, Papers. No. :i 0 

Flo Ichor, T. B. and Ghosh, 
0. C. 

(1913) 

Borers on sugarcane, Rice, etc.,*—Report 
of 3rd Ent. Mret, page 354. 

Ghosh, G. C. 


(1919) 

Stored Grain Pests. Report of 3rd Ent. 
Meet, page 712. 

Do. 


(1921) 

Preservation of wood against termites 
No. 110 Bull. Pusa. A.R.I. 

Flo teller and Mirsa 

.. 

(1919) 

Cotton bollworms in India—liept. 3rd 
Ent. Meet, page 443. 

Fletcher and Son, S. K. 

.. 

(1930) 

A veterinary Entomology for India (Serial 
articles in I. J. Vet Sc. and A. PI.) 

Francis. C. B. 


(1911) 

A simple honey extractor. A. J. Ind. VI 

Do. 


(1933) 

A note on the sugarcane leaf hopper in 
South A root. Volume XXX^ pages 
510—514. 

Ghosh, C. G. .. 


(1937) 

Pulse beetles of Burma—I. J. Agio Sc. 
VII. June 1937. 

Glover, P. M 

.. 

(1931) 

A practical manual of Lac cultivation—■ 
Ind. Lac. Res. Assoc. Ranchi. 

Green, E. E. .. 


(1331) 

MipeMa oryzae—the mealy bug of Rice. 
A.M.N.H.X. 7. 

Gupta, BoD. .. 

.. 

(1940) 

Bionomics of the striped moth borer of 
cane in W. India—J. Agr. Sc. X (5.) 

Hedakathi, R. M. 


(1927) 

Rice Gall Midge in N. can are—A, J. 
India. XXII. 

Herrick, G. W. 

•• 

(1931) 

A Manual of Injurious Insects. Holt, 
N.Y. 

Hewitt, C. J. 


(1314) 

Tho House Fly—Cambridge University—* 
Press. 

Howard, L, O. 

o . 

(1930) 

History of applied Entomology—Smith** 
Inst., Washington. 

Do. 


(1933) 

Fighting tho Insects. 

Hotcliinson, C. K. 

° * 

(1920) 

Febrine in India—Mem. Dept. Agrl. I. 8 . 

Hutson, J. C. 

• • 

(1932) 

Some Insect Pests of Tea in Ceylon — 
Trop. Agr. Ceylon, Volume 78. 

Isaac, P.V. .. 


(1919) 

Some observations on the life-history of 
an Erotylid breeding in the Italian 
Mdlet — Proc. II. Ent. Meet., pages 919 — 
922 with one plate. 

Do. 


(1933) 

Insect Menace—Appleton, Now York. 

Do. 

. 

(1319) 

Some recently noted South Indian Melo- 

ionthidao of economic importance _ 

Proc. II. Ent. Meet. Pusa,, pages 
29 — 65. 

Isaac, P, V. and Misra 

• * 

(1933) 

Tho chief insect pests of sugarcane and 
methods of their control. Agri. and. Live. 


St. Ill—4. 

Isaac, P.V., Venkatakrishnan (19 41) Key for identification of cane borons-—V 
and K. V. Rao. Jl. of Agrl. Sc. XI. 5.' 
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lyyengar, M, 0 .. 

q e 

(1923) 

Jhaveri, J. N. 


(1921) 

Do. 


(1921) 

Do. 


(1921) 

Jones, S. .» .. 

•• 

(1944) 

Khnnaii, X. K, 

** 

(1919) 

Do. 


(1925) 

Do. 


(1928) 

Do. 


(1928) 

Dc. 


(1930) 

Kasergodo, R. S. 

• • 

(1919) 

Do. 


(1919) 

Kasergode, R. S. and 

Des- 

(1920) 

phande, V. G. 

Khan, A. R. 

•• 

(1942) 

Khan. A. R. and Sardar 

(1940) 

Singh. 

Kharo, J. L. 

.. 

(1921) 

Krishnamoorthi, B. .. 

.. 

(1928) 

Leary, J. C., Eighteen 

and 


Salter, 



LaLK. B. 

*• 

(1941) 

Lefroy, H. M. 

.. 

(1905) 

Do. 


(1907) 

Do. 


(1908) 

Do. 


(1908) 

Do. 


(1908) 

Do, 


(1908) 

Leach, J. B. .. 

0 . 

(1940) 

Lookhead, W. 

.. 

(1928) 


Life-history of Tingid (Monanthis) on 
Tulsi—pages 296—297. Proc. 5 th Ent. 
Meet. Pusa with plate. 

Notes on spotted bollworms 4th Ent. 
Meet., page 93, 

Cotton woolly mite—page 96. 

Jhar stemborers 4th—page 143. 

Weevil pest of cardamom (Prodioctes 
liaematicus) I. J. Ent. VI. page 49. 

Pulse beetles of stores—Ent. Bull. No. 6. 
€h. Mysore Agrl. Dept. 

The Jo la earhead fly -J. Mys. Agr, Expt. 
Union—Volume XII, page 85. 

The large citrus borer of South India 
(Ghslidonum einetmn). Mysore Bull. 8. 
Pages 1-24 with figures. 

The potato Epilachna beetle. 

The coffee berry borer (Stephanoderes 
hampei) Mysore Dept. Coffee Bulletin 
No. 2. 

Some bionomics of Bruchids. 3rd Ent. 
Moot., page 928, 1919. 

Potato preservation in the Bombay Presi¬ 
dency 3rd Ent. Meet. Page 763. 

The Groundnut bug A r liamss —Bombay 
Bull. 105. 

Insect pests of stored grains in the Punjab 
and thoir Control. I. J. Agr. Sc. XII, 
4 Aug. 

Bee-keeping in India—Indian Farming. I 

( 1 ). 

Sugarcane borers in the UP, 4th Ent. 
Meet , page 137. 

Aphidao of Mysore— J.B.NUX.S., Volume 
XXXIXI, Four pages. 

D.D.T. and the insect problem, Me Hill, 
New York. 

Cotton jassids and their control—Indian 
Farming II (7). 

Indian Insect pests. Tho Spink, Calcutta. 

Surface caterpillars. Agr. J. India. II (1). 

Castor semilooper—Pusa—Memo. Ent. 
Series. II (4). 

The Bice bug (Leptoeorisa varicornis 
Mem. Dept. Agr. Ind. Ent. Sor. II (5). 

Imported Insect Pests—Ag. J. In, III (3) 

Insecticides. Pusa. Bull. No. 23. 

Insect transmission of Plant diseases. Me. 
Gr. Hill & Co. 

A Class Book of Economic Entomology, 
Blackiston & Co, 
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Margabandhu, V. .. . • (1933) 


Martin, H. 

(1928) 

Metcalf, C. L. and Flint, 
W. P. 

(1928) 

Misra, C. S. .. 

(1919) 

Do. 

(1921) 

Do. 

(1923) 

Do. 

(1932) 

Mirsa, M. P. and Gupta, S. W. 

(1934) 

Munro, I. W. 

(1928) 

Newton, S. T. 

(1917) 

Novris, Drothy 

(1931) 

Pillai, R. Mahadevan 

(1924) 


Insect Pests of oranges n N. Circafs 
(Madras). M.A.J. Vol. XXI. pages 
80-88 with a plate. 

Scientific principles of Plant Protection— 
Longmans Green & Co. 

Destructive and useful Insects, McGr. 
Hill & Co., New York, 

Some Pests of cotton in X. Bihar Hep. 
3rd Ent. Meet, page 547. 

Tho rice hopper bug (Nephotettix Spp.) 
Mem. Dept. Agrl. Ind. Ent. Ser. V (5). 

Cultivation of lac. in the plains of India— 
I. A.R. 1, Bull. 142. 

The Poach Aphis (Myzus persicae, S.) and 
Mango Defoliator (Orthaga mangifera, 
M.) l.J. Agr. Sc. II. 

Biology of Holcoeera pulverea, M.; an 
enemy of lac insect—Ind. J. Agr. Sc. IY 
Oct. 1934. 

Insects and Industry—Bewn’s Edition, 
London. 

Tho Domestication of the Indian Honey 
bee—Agr. J. India, Volume XII (1), 
pages 44-57 with plates. 

Lac in Burmah—Lac. Res. Inst., Ranchi. 

Crop pests of Travancore—-Government 
Bulletin. 


Pruthi, PI. S. • • • ■ (1944) 

Ramachandran, S. . . .. (1934) 

Ramachandran, S. and Ayyar, (1934) 
T. Y. R. 

Riley, W. A. and Johanson (1915) 
Robinson and Jarry, S. J. .. (1929) 


Control of Insect posts of stored products 
—Bull. 51. I.C.A R. 
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Argyroploce spp. .. 


274, 305 
3 06 

Argas 

. . 

409 

Araecerus ,, 


322> 343 
385, 369 

Army worm 
Arrhenothrips rama- 
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Biting lice 
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192 

Aspongopus spp. 
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Bombycidae 
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Bombyx spp. 
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Aster olecanium Ion gum 

.. 

303 

Book lice 

73 

Asura conferta 
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395 

Book solution 

393 

Atactogagj^or 
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Booplii’us 

409 

Athalia proximo 
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Bordeaux mixture 

98 

A tJierigona indica 

.. 
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Borers 

136 

A.destructor 


167 

177 

Borer syringe 

Borolia venalba .. ’ 

283 

154 

A tractomorpha ore n ulata 
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Bostryobidao 
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Aihesapeuta oryzac 

.. 

155 

Bot flies .. 

401. 

Attaeus .. 
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Aidacophora spp . 

.» 
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hrishnae 
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Ayyaria chaetophora 
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Brachyplatys vahlii 

354 

36® 

Azazia rubricans 

„. 
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Brenthid^e 
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Azygophleps scalar is 

,. 
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Bruchid&e 
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Babul insects 
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Bruchus spp. 

Bruchophagas mellipes 
Bucket sprayer 
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100 

Bactrocera correctus 
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Bugs w ' * * 

7 I 

Bagrada spp. 


132, 285 

Buprestidae 

74 

Bag worms 


47 

Butterflies 

76 

Baiting 


99 

Buzura snppressaria 

346 

Balance of life 
Balaninus G album 


84 

303 

C 

Balancers-wing 

Bamboo 


19 

361 

Caddisflies 

73 

362 

94 

132, 163 
■ 367,368, 869 
2S3 
126 

58 
196 

59 

Bandicota bengalensis 


486 

Galamochrous pentasarsi 

Banana insects 


297 

Calcium arsenate 

Banyan insects 


377 

Caloe oris angusiatus 

Baris sp. 


257 

Calotropie 

Barrel sprayer 


100 , 102 

Gcdpe jmarginata 

Batarchcdra arenosella 
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Gampon olu s compressus 

Batocera spp. 
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Gampylone urus ceylonicu 

Bed bug 
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Bees 
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Bee hivo 
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Gappoea laprobanensis 
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O Ad 

Beetles 


73 
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Beetle grub 


41 
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Belostoma indicum 


45 
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Belostomidae 
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Belippa lalina 
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192 
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Catopsilia pyranthe 

Bird lice 
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Ceeidomyid 
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Ceramhycidae 
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Cry pous 

12, 16,17 
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72 
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401 

Gerococcus hibisi 

232 

Coccidae .. 
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74, 443 
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312 

Ceuthorhynchus aspcrulus 
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Chcdicdoniyia atricornis .. 
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Coleoptera 
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Ckalaneosoma meialiicuni 
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Oolobodes dolicholis 
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Chaliodes v it era 

129, 307 

Coloca-sia.. 

261 

Ohampaka. . 

359 

Colombola 

70 

Ghdidomum cincium 

282 

Oollophc-re 
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Cbemotropism 
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GhUodss lams 
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Ooptops acdificator 
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274 
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Chloroptdae 
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Gorcyra cepkalonica 
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Coreidae 
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Chionaspis spp, .. 
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Corixida© 
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Chi tin 
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Ghlumciia transv&rsa 

274 
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Ghoeloenema spp. 
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Cosmopolites sordidus 
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Gosmoscarla relata 
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Chore denial organs 
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C-niteara .. 
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Ghroioyonus spp. 
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Ghryoomphalus ficus 
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Chrysomelidae 

74 

Cow pea insects .. 
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Chrysididae 

78 

Coxa 
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Chrysopa 
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Crabs 
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Ohrycops dispar .. 

401 

Crickets .. .. 18, 20, 23, 392 

Cicada 
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Cicadidao .. 

72 

Grooidolomia binotalis .. 
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Clcindeiidae 
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Croce 
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Cimicidao 
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Cruciferao insects 
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Oimex 
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Crustacea .. 
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Oif phis spp. 
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Cryptorhynchus spp • 
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Ctenocephalus sp. 
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Cinchona 

3-48 

Cucurbitaceae insects 
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Cinnamon ,. 

340 

Culioidao 
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Circulator;/ system 
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Gulicoides hefferi 

420 

Cl tens insects 

280 

Culex spp. 

76, 418 

Glania spp. 

47, 

Cultural methods .. 

87 

317, 376 

Cummins * . 
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Ionia 

443 

Curcuiionidae 

74 

C iok beetle 

124 

Curry loaf plant .. 

263 
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Cutworms 
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Cycads 

359 

Gyclodes omma 

317 

Cyclopelta siccifolia 
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Cyclorrapha 
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Cylas formicarius 

63, 243 

Cylindrothorax ienuicolli s 
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Cyphooera 

443 

Cyrlacanthacris rcmacea .. 
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Dactylethm Candida 

,. 

365 

Dactylopius spp . .. 


443 

Daincha 

,. 

363 

Daibergia . . 


437, 4 39 

Dammer bee 

.. 

425 

Banais chrysippus 

.. 

367 

Dasylabrus arg&ntip ’8 

.. 

33 

Dasychira spp, 


207, 347 

Dasynus antennatus 


288 

Dasyneura spp. 


232, 271 

Date insects 


321 

D.D.T. 

,, 

96 

Demode x folllculomm 


42 i 

DeUocephalus dorsalis 
Dendrothrips bispinosus 

.. 
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348 

D&poraus marginatus 

.. 
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Dereedes .. 


234, 320 

Darmaptera 


69, 71 

Dermestidae 

. . 
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Derris 

.. 

98 

Desmidophorus sp . 

.. 
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Deterrents 

.. 

92 
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Diacrisia obliqua 
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Bkhocrocis pmctiferalis 


208, 32-4 

Bichomeres i tnthes 


323 

Bidadipsa armigera 


74, 132, 145 

Bihammus sp. 


121, 375 

Dimorphism 


33 

Binentes i adieus . . 


45 

Dinopsylla gran dis 


301 

Dinode ms 


363 

Diopsid 


13 

Diptera 


69, 76/79 

Disease carrying insects 


411 

Bisphinctus humeralis 


345, 350 

Bisphinctus politus 


132, 329 

Bolycoris indicus .. 


168 

Dory Ins 


126, 248 

Dragon fly .. 


41, 46, 72 

Draeterius .. 


125, 24 S 

Drone bee 
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Drug store beetle 
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Dung roller 


14, 46, 447 

Dusters 
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Dusting 


99 

Dynast! dae 
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Dysdorcus 
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Ecology 
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Ectoparasites 

, e 6, 409 

Eoi worms 

482 

Eggs of insects 

31 

Elasmus nepantidis 

317 

Elephant foot yam 

262 

Elytra 

73 

Embioptera 

73 

Embryology 

2,33 

Empoasca spp. 

134, 231, 209 

Enarmonia torodelta 

201 

Endopfcerygota 

69 

Endcskeleton 

10 

Engytatus 

263 

Entomophagous insects 

85, 104, 442 

Epicranial area 

12 

Ephemeroptera 

69,73 

Ephestia cautslla 

388 

Elpicaufca 

132,156 

Epilachna spp. 

74, 249, 218 

Epipharynx 

17 

Episomus lacerta 

. . 123, 189, 200 

Ereboenis saturata 

348 

Ergolis merione 

129, 206, 2)8 

Erates stictieus 

.. 45 

Erl silk worms 

.. 435 

Eruciform larvae 

37 

Erythrina 

.. 368 

Esligmene lactinea 

126, 173, 175 

Eiiella zinchenella 

193.237 

Eublcmma spp. 105,108, 169, 196, 240 

274 

Eubor cilia siali 

213 

Wuehromia poly menu 

245 

Euchrysops sp. 

.. 192, 191 

Eucosma cridca . . 

189 

Euihalia garuda 

129, 274 

Excretory system of insects 28 

Exopierygota 

69 

Eugenia 

308 

Euderus gossypii 

22 5 

Eulopbid 

225 

Euprcctis spp. 

126, 188, 237 

Euploea core 

355 

Enpterote molli^era 

126 

E.canaraica 

333 

Eurybrachys iomentosa 

389 

Eurytoma chrysothrix 

362 

Eusarcocoris spp. 

133, 204, 205 

Entermes hoemi 

182 

Euxoa spp a 

123, 248 

Euzophera spp . 

238, 261, 305 

Exelastis atomosa 

186 

Exorista 

443 

Eye fly 

414 

F 

Fat body 

28 

Feelers 

14 

Femur ,, 

19 
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PAGE 

Ferrisiana virgata 

263, 303 
356, 359 

Ficus spp . 

.. 377 

Ficus silkworm 

.. .. 437 

Fip insects 

. 299 

Fig insect 

63 

Fish oil soap 

.. 94 

Field rats 

.. .. 483 

Fleas 

19,419 

Flea beetles 

.. 132 

Flesh flies 

. . 415 

Fly maggot 

.. .. 41 

Flies 

18, 39, 42, 48,76 

Follicle mite 

.. .. 424 

Formicidae 

77, 124 

Forceps earwig 

,, «» 23 

Foul brood of bees 

.. 430 

Fowl louse 

.. 407 

Frenulum of wing 

. . .. 19 

Frons 

12, 17 

Fruit flies 

7a, 255,271 

Fulgoridae 

72 

Fulmekiola indica 

.. . . 185 

.. 135 

F. saccharicida 

Fumigation 

97, 99, 103, 388 

G 

Gad flies 

13,40 

Galerucida bicolor 

262, 353 

Galleria melonella 

. . 4-30 

Gall fly 

13,76 

Gall insects 

,. . . 59 

Gangara thyrsis 

.317 

Ganja 

339, 484 

Gastrophilus spp* 

.. 404 

Genae 

12 

Geotropism 

. . . . 54 

Genitalia • • 

22 

Gesonia punctifrons 

.. 262 

Gigrmtothrips elegans 

. . 301 

Gills 

.. 5, 28 

Gin golly 

.. 292 

Ginger 

.. 326 

Gizzard 

26, 27 

Glenia belli 

., 304 

Glo w worm beetle 

32 

Glyphodes spp. 

..301, 353, 356 

Gnathopastoides spp . 

.. 

Gnorimoschema opereulla , - 247 

Gogu 

.. 233 

Gonocephalum spp . 

124,219, 294 

Gracillaria spp. 

. . 189, 311. 347 

Grain mi be 

421- 

Grammodes stolida 

211,335 

Grape 

.. .. 291 

Grasses 

360 

Grass hopper 

12,16,71 

Green gram 

192 

Greenidia artocarpi 

304 

Groundnut insects 

209 

Grubs .. 

340, 41 

Gryllidae 

71,392 

GryUotalpa africana 

3S2 

Gu’va.. 

288 

Gala ■ • „ • • 

1 ?, 16 

Gynandromorpliis na 

34 

Gyrinidae ., . • 

IB 


H 

PAGE 

Habitat of insects 

44 

Haematopota spp . „. 

401 

Halobates 

44 

Halteres (Wing) .. 

19, 76 

Haltica cyanea 

155 

Halyomorpha picus 

291 

Hapalia machoeralis 

375 

Haplothrips ramakrishnae 

353 

Hawk moths 

38, 52, 62 

Head (insect) 

12 

Head louse 

421 

Heart (insect) 

24, 27 

Heliothls spp. .. 

63,115, 186 
192, 335, 337 

Holiothrips spp. .. 

71, 135, 175 
213, 259, 299 
34°, 356 

Heliotropisum 

54 

Hellulct undalis 

264 

Helopeltis antoni 

132, 289, 307 
345, 346 

Helpful insects .. 

82, 442 

Hematopinus tuberculatus 

407, 408 

Hemichionaspis sp. 

121, 291, 347 

Hemilecanium imbricans 

f? 60 

Hemimetabola 

69 

Hemipneustic 

28 

Hemiptera 

69, 71 

Honflea 

407 

Hepatic caeca 

26 

Heresium simplex 

376 

Hermacophaga 

209 

Hermaphroditism 

34 

Herse convolvuli .. 

63, 129, 192, 
245, 247 

Hesperidae 

76 

Hoterocera 

75 

Heterodera marioni 

482 

Heterographis bengaletta 

306 

Heterometabola .. 

36, 42 

Heteroptermis respondens 

157 

Heteropter i 

71, 73 

Heterorhina elegans 

170 

Heterusia virescens 

346 

Hexapoda .. 

7, 68 

Hieroglyphus banian 

71, 146, 185 

Hippoboscidae 

76, 101 

Hippobosca spp. 

401 

Hippotion spp. 

262, 295 

Hispa armigora 

74, 132, 145 

Holom>tabol i 

69 

Holopneustic 

28 

Holotrichia spp . .. 

126, 340. 348 

Homona coffearia 

343, 347 

Homoptera 

69, 72 

Honey be^s 

426, 427 

Honey dew 

119 

Honey 

430, 432 

Hopper 

41 

Hornet 

430 

House fly .. 

411, 412 

Hover fly .. 

60 s 77, 445 

Horse bot 

404 

H >rse fl ies 

401 

Horse gram 

193 

Horse tick 

409 

Household insects 
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H —oont. 

PAGE 

J-Iybloea puera 

359. 372 

Hydrocyanic acid fumiga¬ 

98 

tion. 


Hydrophilus olivacious .. 

45 

Hydrotropism 

54 

Hymcnia facialis 

258, 360 

Hymenoptera 

69, 77, 79 

Hypermetamorphosis 

37, 40 

Hypognathous 

12 

Hypolixus truncatuhis .. 

257 

Hypopharynx 

17 

Hyposidrct spp. 

175, 365 

Hypothenemus plumeriae 

377 

Hypsa ficus 

301, 377 

Hypsipila robusta 

375 


I 


Ieery a spp. 

34 

110, 112, 120 
122, 286,303 
311, 356, 376 

Ichneum onidn e .. 

78 

Idiocerus spp. 

134 s 267 
268 

Xndarbela spp. 

282, 348 

Indigo insects 

323 

Insect post outbreaks 

83 

Insecticides 

91 

Instars (insect) 

40 

Insectivorous animals 

482, 488 

Ipobracon Jcanctrensis 

22 

Isoncurothrips orientalis 

353 

Xsoptera 

69, 124 

Isotoma minos 

70 

Isyndus heros 

269 

Itch mite 

• 424 

J 

Jak insects .« 

302 

Jak weevil 

39 

Jasmine insects .. 

353 

Jassidae 

72 

Jatropa 

360 

Jubjub (zyzyphus) 

305 

Jurtina indica 

291 

K 

Kallima 

51,76 

Kerosene emulsion 

95 

Kleothrips subramani 

321 

Knapsak sprayers 

100.101 

Koorkan (Coleus) 

262 

Kophene cuprea 

298 

Kolingi (Tephrosia) 

365 

L 

Labium 

16, 17 

Labram 

16,17 

Lablab insects 

197 

Laccifer lacca 

439 

Lace wing fly 

36, 48, 60 
443 

Lace wing bug .. 

20,72 

Laccotrophes rohustus 

45 

Lady bird beetles 

58, 105 

Lao insect 

439 

Lamonia 

? , 372 


L — corn. 

PAGE 

Lamprophorus tenebrosus 

32 

Lamprosema indicata 

193, 353 

Lampydes boeticus 

354 

189. 192, 
194 

L ant ana insects 

4 44 

Laphygma exigua 

122, 123 
173, 174, 258 
259, 261, 3?3 
326, 335, 361 

Larva 

36, 41,43 

Lasioderma serricorne 

383, 384 

Lasioptera falcata 

255, 257 

Latoia lepida 

, 129, 206, 272 
273, 290, 291 
297, 335 351 

Lead arsenate 

03 

Leaf hoppers 

72 

Leaf and stick insect 

51 

Lecanium spp . 

120, 192 
258, 278, 289 
297, 299, 307 
311, 320, 311 
342, 347, 356 

Lecithocera ejfera 

215 

Lceuwenia harnyi 

303 

Lepidosapkes spp. 

113, 120 
327, 329. 331 

Lepidoptera 

19, 69, 75, 
78. 79 

Lepisma 

70, 392 

Lsptispa pygmaea 

155 

Leptocorisa acuta 

133, 144 
145, 360 

Leptoxyda longistylus 

369 

Leptophorsa ayyari 

132, 353, 

Letht drypetis 

356 

362 

Leucaspis ricae .. 

301 

Leucinodes orbonalis 

137, 238 

Lice 

420 

Liogryllus bimaculatus 

23 

L'ght traps 

90 

Lilies 

354 

Limacodidae 

75 

Lissorhoptrus simplex 

158 

Lobesia aelopa 

299 

Locuatid 

31, 71 

Longicorn beetles 

74; 

Longitarsus spp. 

132, 236 
327, 328 

Lucilia serenissima 

404 

Lycaenidae 

76 

Lvgaeidae 

72 

Lymantridae 

75 

Lyperosia exigua 

407 

Lyprops curticollis 

393 

Lytta spp. 

132, 155 

M 

Macalla moncusalis 

274 

Mackaerota 

. 3G8 

Macroglossa vialis 

377 

Macroplectra nararia 

« 317 

Macrosiphum rosaeformis 

351 

M. sanborni 

353 

. 42 

Maggot .. 9e 
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M— cont. 

PAGE 

Maggot traps 

413, 414 

Maize insects 

177 

Mallophaga 

69, 72 

Malpighian. tubules 

23, 27 

Man Jiblos .. 

15, :o, 17 

Mango insects 

287 

Mantidao 

71 

Mantis 

48, 60 

Marasmia trapezalis 

189 

Margaronia spp. .. 

250, 251 
301, 302 

Marsipococcus spp 9 

121,327 

Maternal care 

35 

Maxilla 

16 

May flies 

73 

Mealworm moths 

387 

Mecoptora 

69, 73 

Mega,chile spp. 

190,351 

Magacozlum stramineum 

163 

Mdanites ismene 

129,154 

Mesipona 

426 

Moloidao .. 

74 

M el olo nt hid ae 

74, 124 

Melon insects 

299 

Melophag *s ovenus 

401 

Mombraeidae 

72 

Menida histrio 

158, 3.59 
407 

Menopon pallidum 

Mentum 

18 

Meridarches syerodes 

305 

Moso thorax 

12, 17, 19 

Metamorphosis 

35, 38, 42 

Metanastria hyrtaca 

356, 357 
371 

Metathorax 

12, 17,19 

Meiriona oircum data 

243, 246 

Michelia 

359 

Micrdbracon spp . 

162,217,316 

Microgaster psarae 

262 

Micro] epidoptera 

76 

Micronecta striata 

45 

Microplitis spp. 

106, 107, 
205 

Microiermes obesus 

178, 340 

Midges 

44 

Millingtonia 

359 

Millipedes 

3, 6, 8, 485 

Mimicry .. 

51, 52 

Mimusops 

356 

Miresa decad ns . . ^ 

298 

Mniaao ess- 

72 

Mites 

407,43’: 

Modi frugalis 

154 

Mole cricket 

18 

Mollusoa .. 

3, 432 

Monanthia globulifera .. 

356, 358 

Monohammus nivosus 

367 

Mouolepta signala 

232, 261 

Monomorium gr,x cillimum 

395 

Monophagus • . 

45, 115 

MonophUbus phyllanthi 

356, 376 

Moon moth 

64i 437 

Moringa 

219 

Mosquitoes 

43, 78, 414 

Moths 

17 9 75 


M—C0JU, PAGE 


Month parts of insects 

13, 15 

Mulberry 

311 

Murray ia 

263 

Musca spp. 

.. 39,78,411 

Mustard sawfly .. 

264 

Mutillidae 

78 

Myeloi s* pectinicomella 

209 

M.yllocerus spp , ,. 

. . 129, 170, 177 


189, 209, 212 
278.300,311 
306. 


Myriapoda 

• • 6, 485 

Myrmicaria brunnea 

395 

Myzus persicae 

206, 338 

N 

Nala Hvidipes 

23 

Natada 

129 

Neculla pollinar'a 

327 

Necrobia rufipes 

385 

Nomatohelminth.es 

3, 482 

NeomasJcellia btrgi 

134 

Nephantis serinepa 

107, 108, 316 

Nophotottix 

134, 159 

Nephopteryx ugraphdla 

205 

Kephridia 

4, 26 

BTepidao 

72 

Nervous system 

30 

N Quropterid 

21 

N&zara viridula .. 

132, 168, 175 

Nicotine 

176, 209, 249 
96 

Nilciparvata sordescens 

158 

Nim 

389 

Nisaga simplex 

154 

Noctuidao 

75 

Non ineect crop pests 

482 

Noorda blitealis .. 

24:.) 

Noorda moringae 

260 

Nosema bombycis 

434 

Notolopus posHca 

207, 366 

N otum 

10 

Notonectidae 

72 

Nymph 

40, 42 

Nymphalidae 

76 

Nymplmla dcpanctalis 

148 

Nysia atrovenosci 

158 

Nysius inconspicuous 

204 

O 

Oberia spp. 

198, 197, 204 

Occiput 

12 

o 

o 

C 

13 

Qdmum 

356 

Gcinara varians .. 

301, 437 

Ochrophara montana 

383 

Ochyromera artocarpi 

39, 137, 303 

Odonata . . 

69, 72 

Odontotermes spp. 

66, 182, 297 

Oecophylla smaragdina . 

125, 126, 280 

Oestridae .. 

77, 401 

O idaematophora s lienigi * 

242 

anus. 

Oleander ., 

354 
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0 —co fit. 

Moulting .. 

Ohnccampbus hiiobus 
Olene mendosa 
Oligophagous 
Qmmatidja 

Omphisa anastomosalis . 
O nchoccphalu tub ere u lata . 
Onion 

Onyoliophora 
Opalroitlzs frater .. 
Opatron , <> 

Ophichthys boro .. 
Opisthognathous .. 

Orders of insects .. 

Orgyia position 
Omitkodorus megnini 
Or timer is spp, 

Orthaga exvinacea 
Orthezia insignis .. 
Orfchoptora 
Orthorrhaplia 
Oryctes rhinoceros . . 

Oryzaephihis surinamensis 
Ostia 

Oihreis spp . 

Ovipositor 
Ox foot 
Oxya vdex 
Oxycaraenus laetu-s 
Oxyceioida versicolor 
Oxypiilus regulus 


37 

291, 299 
207, 343 
115 
13 

243, 245, 300 
243 
259 
3, 4, 8 
339 
124 
485 

i •> 

68, 09 
33 
409 

124, 175, 176 
212 
272 273 
443, 445 
69, 70, 79 
78 

185, 237, 312 
3i 3 
382 
2 7 

283, 282,283 
284 
22, 30 
404 
157 
132, 230 

131, 212,351 
295 


Pachydiplosis oryza c 

76,148 

Pachymerus spy?. 

.. 307, 383, 385 

P achy onyx quadridens 

372 

Pachytychius mungonis 

.. 193, 194,364 

Pachytyl-us danicus 

157 

Paddy insects 

110 

Paedogencsis 

34 

Pagria coslatipennis 

327 

Palmyra insects .. 

321 

.Palarus orientails 

430 

\Pu 'qhaetothrijis indica 

.. 134, 324, 325 

■Pany^nia taproban e 

402 

Panivaiagu 

377 

Papilio spp. 

.. 263, 281, 2S5 

Papaya 

359 

311 

Paradichloro 1 enssen© 

481 

Parallela algira 

205 

Pavamecops j'arinosa 

367, 368 

Pansa lepida 

206, 272 

P artateranychus indicus 

484 

Paredelpausa hydrodomus 484 

Panda alexis 

371 

Parjath 

.. 356 

VoHatoria spp. 

.. 286, 321, 356 

P arrtara spp. 

154 

Paris green 

93 

PauropsyUa depressa 

301, 340 

Passalidae,, 

445 


P— cont. 

Pebrin 
P'-diculiclao 
Poduculoides 
Pelamia frugalis 
Pelopidas mathias 
Petophorum 
Petnpherulus ajjinis 
Fontatomidae 
Pentalonia spp . 

Popper vine insects 
Per icallia ricini 

Perigaea capensis 
Pericyma glauc mans 
Perigr in us maidis 

Perina nuda 
Feripatus .. 
Pcrisphaeria armadillo 
Perisierola nephaniidis. 
PerkinsieHa sacharioida 
Pest control 
Phasmidae 
Phassus malabaricus 
Phenococcus spp. 


126, 


Philanihus ramakrishnae 
Phlebotomus 
Phoslria piasusalis 
Phototropism 
Phthorirnoea spp. 

Phthirus pubis 
Phycita spp. 

Phycodes radiata 
Phylaematomyia ., 
Phyllanthus 

Phyllochoreia ramakrishnae 
Phyllognathus dionysius 
Phylloireta downsei 
Phyllocnisiis spp , 
Phymatostetha des - 
ckampes. 

Plxytometra 
Phylloxera 
Physcdonta cuspidata 
Phytophagous 
Phytopus carina tus 
Pioridae 

Piezodoru-s rubrofaciatus 
Pineapple insects 
Pingasa rvginaria 
Pinnaspis aspidistra e 
Pill millipeda 
Piiyocona xeropis 
Plant lie© 

Platyedra gossipiella 
Plalypria spp. 

Plecoptera 
Pleurae 

Plodia interpunctella 
Plocaederus fcrmginms 
Plusia spp. 

Plutella macvMpennis 


page. 

434 
420 
424 
360 
154. 
372 
219, 220 
72 

262, 299 
327 

, 202, 206 
227,298 
214 
365 

134, 160, 167, 
168 
301 
3, 4, 8 
48 
317 
lb2 
86 
71 
367 

120, 242, 280 
286, 353, 372 
376 

430 

420 
262 

54 

137,238, 336 

421 
137, 207 

226, 242, 274 

301 

407 

311 

33 

158 

265 

286, 295, 340 
299 


252, 261, 335 
111,113 
185 
46 
348 
76 
168 
311 
189 
321 
8 

154 
119 
137,218 
201, 306, 366 
73 
10 

386, 887 
307 

203, 2.13 
65, 
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P—■ coni. 


PAGE 


Podagrici bowringi 
P jnadurenris 
Poecilocerus picius 
Poinciana 
Polyembry oDy 
Pollinators 
Pollen basket 
Polyphagous 
Polytychus denlatus 
Polytela gloriosae 
Poliu of pepper 
Pomeg anate insects 
Pomp’lidae 
Pongamia (pungam) 
Popilla cblorion 
Portia (Thespesia) 
porlhesia scintillans 

Potato insects 
Precis orithyiae 
Ihedatory insects 


301, 


Proboseis 
Proceros indicus 
Pricklypear 
Prionoma atralum 
Prod mia lilura 

206, 262, 

Prodioctes haemctticus 
Prodromus subviridis 
Prognathous 
Prologs 

Protective adaptations in 
insects . . 

Protrigonia zizanealis 
Prothorax 
Protura 
Psails spp. 

Psalydolytta sp. 

Psara spp. 

Psoudococous spp . 


242 
233 
363 
372 
34 
447 
428 
46,115 
38 
354 
327, 328 
289 
77 

371 
349 

372 
207, 272 

351 
247 
245 
60, 442 

443 
48, 71 

179 

444 
307 

8^,122,123 
297, 334, 340 
333 
299 
12 
21 


58 


Psilogramma 
Psiloptera fastuosa . 
Psoroptes communis 
Psocoptera 
Psorosticho zizyphi 

Psych odidao 

PsyOidae 
Pterom i spp . 

Ptyelus 
Pulex irritans 
Pulicidae 
Pullus 

Pulvinaria spp. 

232, 258, 297, 30 
Pumpkin insects 
Pupa 
Pupxpara 
Purohita nigripes 
Puss moth 
Pycnarmon cribrata 
Pycnoscmma flaviceps 
Fyralidae 

Pyrausta coehsalis « 

Pyrethrum ° 


49 
250 
17 
69 

154,360 
155, 170 
129, 212, 360 
290, 29 U 301 
303, 305, 311 
356 
376 
409 
69, 73 
286 

76, 420 
48, 72 

129, 291, SQ7 
304 

77, 419 
419 
443 

105, 121 
369, 372, 377 
250, 252 
37,38, 39, 42 
401 
363 
53 
262 
, 405 
75 
362 
96 


404 


Pyrgomorpha conica 
PyriUa perpusilla 
Pyrilloxina compactus 
PyrodercesfalcateUa 
Pyrrhoc oreid ae 


Q 

Quaclrasp idiotus pernicious 

Quassia 

Queen bee 


Rabilm frontalis .. 

Ragi insects 
Ragmus importunilas 
Rain tree ., 

Ranatra elongata 
Papala melampus 
Red grain beetle 
Red p.dm weevil 
Red tree ant 
Redgram i 
Roduvidfe 
Repellents 

Reproductive system 
Respiratory system 
Rhabdocnemis obscurus 
Rhabdophag i mangifera 
Rheotropism 
Rhipiphorothrips cruentalus 


Rhipiceplialus haema- 
physaloides 
Rhizopertha dominica 
Rhizotrogus rufus 
Rhopalccera 
Rhopalosiphum spp. 

Rhopalopschye bifasciata. 
Rhynchota 

Rhynchenus mangifercie• 
Rhyncholaba adieus 
Rhynchothrips raoensis . 
Rhynchophorus ferrugt- 
neus, 

Ric inici bicolorata 
Rice (paddy) insects 
Riprsii oryz ;e 
Riptortus pedestris 
Rodolia cardincdis 
Root gall eel worm 
Rose insects 
Rubber insects .. 


8accharicoccus sacchari 
Safflower .. 

'dagra nigrita 
8aissebia spp . 


157 
131, 182 
74 
306 
72 


113, 312 
96 
428 


219 
170 
236 
372 
45 
274 

381 
313,315 
125,280 

186 
72,423 
98 
24, 28 
24, 28 
113 
271 
54 

„ 71, 134, 135 
296, 307 
351 
409 

382 
348 

76 

168,175, 177 
£66 
377 
71 

132, 276 
262 
207 

74,312,313 
315.321 
343 
118 
120,150 
202 
110 
482 
351 
350 


133 

214 

201 

233, 242, 286 
289,307,309 
341, 347,350 









S '~'Gont» 


Salivary glands .. 
Saiuria mficita . * 

Sand 1U« s .. 

Sannhemp 
Sanjoso scale 
Sapota 

Sarcophagidao 

Sar copies scabiei .. 

Satumidao 

Sathrophyllia 

Scale insects 

Scavenger nsects *« 

Scelcdonla strigicollis 

Schizonura lanigera 

Seoliidao 

Scorpions 

Scorpion fli s 

Schleicher a trijuga 

Schoon c bias ince r tulas 

Scirpophaga spp. ° 

Scloiites .. 

Scirtothrips dorsalis 

Soolytidae .. 

Siiutollum . * 

Scymnus spp. 

Scutellara nob ills .. 
Segmentation 
Selenoihrips rubrocinctus 

Selepa dodlis 
Seicpa seltis 
Sderon spp. 

Semiothisa pervolgata 
Semyra conspersa 
Senoclia dioscoreae 
Sense organs of inseots 
Serica spp. 

Scsamia inferens .. 


Sesbania cpp. 

Setaphis bougainvilliae 
Sexes 

Sheep bot . . 

Shellac 
Silk worms 
Silver fish .. 

Simplicia robuslalis 

Sinoxylon sudanicum 
Siphocoryne nymphae 
Siphonaptera . .. 

Siphonella funicola 
Siphonimus ftnilimus 
Sitodrepa panicea 
Sitojjhilus spp . 

Sitotroga cerea’ella 

Slugs 

Snails 

Soap solution 
Social forms . .. 
Solenopsis gewiinata 
Soyabean .. 

Spalgius epiua 
Sphcnaiches caffer 


PiG-ES 

S— cont. 


PAGE 

26 

Sphinx caterpillar 

., 

53 

171, 172 

Sphingidae 

.. 

75 

4*20 

Sphegidae .. 

. . 

78 

235 

Sphenopte: a spp. 

. . 

137,191,211 

111, 1! 3 
304 

Spiracles . 

.. 

23, 28 

Spilophorus spp , .. 

.. 

175 

77, 404, 445 

Spittle bugs 

.. 

132 

4 24 

Spiders 


5,3 488 

75, 432,431 

50 

Spodoptera mauritia 


122, 123,141 
360 

34, 72 

Spraying .. 

.. 

09 

445 

Spring tails 

.. 

22,36,70 

71,132,291 

Stibraopus tabidatus 

,. 

338,339 

311 

Stenachoria clongella 

.. 

169 

78 

Sternum 

.. 

10 

3, S 

Stick insect 


51, 71 

73 

Stictaspis . . 


362 

439 

Stigmata . . 

. . 

23. 28 

115,137,113 

Sting 


29, 48 

179, 180,181 

Stinging predators 

.. 

59,442 

10 

71,134,260 

Stephanitis spp. .. 

* • 

132,262,299 
317, 324 

261 
74, 445 

18 

Sihenias grisator 

• • 

137,291,295 
311, 347,351 
366 

61,105,443 

Stomach .. 


26,27 

311 

Stomach insecticides 


93,477 

- 10 

Strepsiptera 


19, 69,75 

135, 307 

Stratiomyidae 


77 

348 

Striglina scitaria .. 


365 

242 

Stomaioceras ayyari 


58 

301 

Stomopteryx spp. 


129, 196, 209 

124, 339 

Stomoxys spp. 


411 

365 

Siromatium barbatum 


361,362,376 

359 

Sturmia spp. 


58,106,443 

262 

Stylops 


19, 74,75 

30 

Stylus 


22 

126,343,349 

Suastes gramius .. 


317 

154,170,177 

Sugarcane insects 


178 

179 

Sulphur 


95, 478 

363 

Sweet potato 


243 

311 

28,33 

Sylepta spp. 


129,222,295 

353 

404 

Syrphidae 


77, 445 

438 

Sympeizomias spp. 


343, 350 

432 

.. 36, 42, 392 

.. 169,175,360 
361 

Systoeckus socius 

T 


166 

398 

Tab anidae 


34, 76, 400 


Tabanus spp. 


401 

69,77 

Taberoimontana .. 


356 

414,415 

Tachinidae 


77 

291 

383 

Taeniothrips spp. 


168, 201 
231, 332 

74 

Tamarind .. 


308 

379 

Tanymecus spp. 


I7S 

386 

Tarache spp. 


228 

482 

Tctragama siva 


371 

482 

Tarsus 


19 

94 

Tarucus theophrastus 


306 

56 

Tassar worm 


434 

126,395 

Tea insects 


345 

196 

Teak.. 


372 

105 

Telicota ciugias .. 


185, 362 

.. 252,253 

T.bambusae 


362 
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Tonal 

176 

Tene.br oides maurikmicus. 385 

Tonthri denid.a e 

77 

Tephrosia 

365 

Tentaoulam 

22 

Teraslia melv.culosalis 

366 

Tergum 

10 

Terms hacabe 

365 

Terminal ia catappa 
Termitidae (Termites) 

276, 307 

58, 72, 124, 
397 
59 

Torcaitophila 

Tettigonidae 

71 

TettigonieUa spp. .. 

a 34 

Tetraneura spp. 

174,185 

Tctranychus spp. *. 

340, 434, 485 

Tetrrastic.hus ayyari 

181 

Tetroda hi star aides 

132, 153 

Thiacidas j ostica 

305, 306 

Thespesia 

372 

Thovetia 

96 

Thorax 

8,10, 1.7 

Thylacoplila. paurosema 

387 

Thrips spp 

20, 42, 71, 79, 
134, 135,152, 
232, 259, 260 

Thysanoptora 

69, 71, 79, 
134, 135 

Thysanura 

68, 70 

Tibia 

18, 19 

Tibicina septendecim 

43 

Ticks .. 

5, 8, 409 

Tigor beotlo 

60 

Tinea pachyspila .. 

398 

Tineiclao .. 

308 

Tingididae 

72 

Tipulidae 

77 

Tobacco insects.. 

333 

Tobacco decoction 

96, 478 

Tomato 

263 

Tortoiso beetles .. 

47, 243, 246 

Toxoptera, spp ... 

177,286 

Traolioa 

28 

Trachys .. 

243, 372 

Tra pping . . 

99 

Trialeuro.les ricini 

121, 206, 209 

Triangulin larva 

74 

Triboleum caskinzum 

331 

Trichogramma 

180,181 

Tr ichophaga abruptella .. 

399 

Trichoptera 

69, 73 

Trichoregama ensularis ., 

363 

Trichospilus pupivoru .. 

317 

Tridactylophagas myso- .. 
rensis. 

74 

Trionymus sacchari 

120 

Trochanter 

18, 19 

Trophi 

14 


T— coni . 

THoza jambulanac 
Tropiszns ., 
Trypetidae 
Turmeric 
Turnaca actita 
Tussock moth 


Twig caterpit 7 &r 
Typlocyba subrufa 
T yrogtyphus laniger 

U 

V dcispes folus 
Urentius echinus 
Utetheisa lctrix{pulchella) 


PAG-E 

306 

54 

76 

324 

317 

1 - 1 , 31 , 75 , 
206. 207 
51 
158 
424 


324 
132, 242 
126, 235 


V ertebrata 

2, 3 

Vertex 

12 

Vespa spp. 

.. 397, 430, 431 

Vinsonia stellifera 

320 

Vi ra chela isocratos 

137,239 

Virus diseases 

.. 61 

Vitellus orientals 

286 

W 

Wallacoa dactylifera 

321 

Warble 

409 

Warning colours . . 

49 

Wasp 

..18, 20, 22, 77 

Water insects 

*» 45 

Wax 

428 

Wax cat erpillar moth 

430 

Weed killers 

443 

Weevils 

74,129 

Wings 

19,20 

Winged termite . * 

58, 441 

Wheat insects 

177 

Wood apple 0 „ 

305 

Wooly blight 

311,312 

Wrigglers 

415 

Wint hernia 

443 

Wood lice .. 

5 

X 

Xanthopimpla pedator 

181 

Xenopsylla cheopis 

77,419 

Xyleborus spp. 

.. 203, 343, 347 
350 

Xylocopa ,, 

397 

XylotrecJms quadripes 

340. 341 

Xyloirupes gideon 

314 


Z ruzera eoffeae 
Zizyphus .. 
Zonabris pastulata 


291,345 
305,439 
40, 190, 212, 
230 








